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O ■ We have observed the Extended Chandra Deep Field South (E-CDF-S) using 
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2007 and included from 15 to 17 "classic" VLA antennas and 6 to 11 that had 
been retrofitted for the Expanded VLA (EVLA). The first data release consists 
of a 34flx34'l image and the attendant source catalog. The image achieves 
an rms sensitivity of 6.4 /xJy per 2'.'8xl'.'6 beam in its deepest regions, with a 
typical sensitivity of 8 /iJy. The catalog is conservative in that it only lists 
sources with peak flux densities greater than seven times the local rms noise, yet 
it still contains 464 sources. Nineteen of these are complex sources consisting 
of multiple components. Cross matching of the catalog to prior surveys of the 
E-CDF-S confirms the linearity of the flux density calibration, albeit with a slight 
possible offset (a few percent) in scale. Improvements to the data reduction and 
source catalog are ongoing, and we intend to produce a second data release in 
January 2009. 

Subject headings: catalogs — radio continuum: galaxies — surveys 



1. Introduction 



The Chandra Deep Field South (CDF-S; iGiacconi et al.ll2002l ) is proving to be one of the 
more important deep fields for multiwavelength study of galaxy evolution. Originally con- 
sisting of a 1 Msec ACTS observation of a single field (about 16' x 16'), its areal coverage was 
expanded through four adjacent 250 ksec observations (the Extended CDF-S, or E-CDF-S; 
Lehmer et al.ll2005l ) and the CDF-S itself was recently observed for an additional 1 Msec of 
director's discretionary time. The Hubble Space Telescope and Spitzer Space Telescope have 
also targeted the CDF-S and E-CDF-S. The southern portio n of the Great Observatories Ori- 
gins Deep Survey (GOODS; [Dickinson &: Giavaliscql 120031 1 coincides with the CDF-S, and 



the Hubble Ultradeep Field (HUDF; iBeckwith et al.ll2006l ) is also situated there. The larger 
E-CDF-S area has also been observed by Hubbl e and Spitzer th rough the Galaxy Evolution 
from Morphologies and S EDs program (GEMS ; iRix et al.ll2004l ) and the Spitzer Wide- Area 
Infrared Survey (SWIRE; iLonsdale et al.ll2003l ). respectively. In addition to the Great Ob- 
servatories, satellite observati ons of the full E-CD F-S area have been made by the Galaxy 
Evolution Explorer [GALEX; iMartin et al.l l2005l ) in the ultraviolet as a target of both its 
Ultra-Deep Imaging Survey and Deep Spectroscopic Survey. Similarly, the field is rich in 
ground-based data, particularly when providing the redshifts that are necessary to cosmo- 
logical studies . The "Classifyi ng Objects by Medium-Band Observations" 17-filter survey 
(COMBO-17; IWolf et al.l 120041 ) spans nearly the entire E-CDF-S area, with the numerous 
passbands producing excellent photometric redshifts (accuracies of about 2% or better in 
Sz/{1 + -z) to -R ~ 22). Spectroscopic redshifts have also been collected for thousands of 
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galaxies (e . g.. ISzokolv et al.l 12004: 



Ravikumar et al. 



2003). 



e Fevre et all 12004 : iMignoli et all l2005l : IVanzella et al. 



A pair of programs have obtained deep 1.4 GHz radio observations and presented subse- 
quent analysis i n the CDF-S and E -CDF-S regions. Using the Australia Telescope Compact 
Array ( ATCA) . iNorris et al.l (120061 ) examined a 3.7 deg^ area including the E-CDF-S and its 
associated SWIRE region. They adopted a mosaic strategy consisting of 28 total pointings, 
with the seven pointings centered on the CDF-S (and hence the southern GOODS field) 
receiving deeper integrations and being somewhat more tightly spaced than the remainder 
of the mosaic. These more targeted observations are described in Koekemo er et al. (i n 



preparation), and reach an rms sensitivity of about 14 /xJy per 17" x 7" beam. lAfonso et al. 



(120061 . hereafter A2006) details the 64 ATCA radio detections within the GOODS area, 
finding optical and X-ray identifications and source characterizations for 58 of them. The 
connection between radio and X-ray sources was explored over the full E-CDF-S area in 
Rovilos et al.l (120071 ). where it was found that the A2006 radio observations detected 14% of 
the X-ray sources from the CDF-S and 9% of those in the shallower E-CDF-S area. Inter- 
estingly, the 24/xm Spitzer data suggested that over half of the radio/X-ray A GN exhibited 



evide nce for concurrent star formation but that contrary to prior results (e.g., JBauer et al. 



20021 ) there did not appear to be a link between fa int radio sources and obscured X-ray AGN. 



AGN feedback models (e.g., iHopkins et al.ll2005l ) postulate such a link, wherein a nuclear 



starburst obscures the central AGN and fuels it until outflows extinguish the starburst and 
allow the AGN to shine as an unobscured source. 



Kellermann et al.l (120081 . hereafter K2008) observed the E-CDF-S using the National 



Radio Astronomy Observatory's (NRAO) Very Large Array (VLA). A single pointing at 
1.4 GHz centered on the CDF-S produced an rms sensitivity of 8.5 /iJy per 3'.'5 beam. A 
set of four pointings at 4.86 GHz yielded about the same sensitivity and resolution, thereby 
providing spectral index information for many of the 266 sources detected at 1.4 GHz. Ad- 
ditional observations at 4.86 GHz have been made and the improved 4.86 GHz image should 
have an rms sensitivity of about 6. 5 /xJy, thereby i r icreas ing the number of sources with reli- 
able spectral index measurements. iMainieri et al.l (120081 ) matched the radio sources to deep 
optical and near-IR data, associating 95% (254/266) of the radio sources with optical/near- 
IR objects. The majority of these (191) had either photometric or spectroscopic redshif t 
information. Along with Padovani et al. (in preparation, and see iPadovani et al.ll2007l ). 
they evaluated the composition of the fainter radio sources responsible for the flattening 
of the Euclidean normalized radio source counts below about 300 fiJj. Although sources 
powered by star formation become greater contributers to the source counts at these levels, 
AGN continue to be an important population. The X-ray spectral properties of the radio 
sources will be discussed in Tozzi et al. (in preparation). 
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However, each program has some hmitations. The ATCA survey is hampered by its 
lower resolution; for a source at z = 1, 1" equals 8 kpc (for Hq = 70 km s~^ Mpc~^, Q^ = 
0.3, Q/i^ = 0.7) and hence the ATCA beam is about 135 kpc x 55 kpc. A 5cr-detected radio 
source at this redshift would have a rest-frame L1.4 ghz = 3 x 10^^ W Hz~^, assuming a 
spectral index of 0.7 {Si, oc z/~°'^). Locally, this 1.4 GHz luminosity corresponds to only the 
brightest radio-emitting galaxies, th e vast ma.iority of w hich are powerful AGN with radio 
jets and lobes (e.g., see the RLF of ICondon et al.l 120021 ). The K2008 VLA survey has very 
good resolution (about 28 kpc at 2; = 1) and is about twice as sensitive, but because it was 
performed using a single pointing its sensitivity declines radially from the CDF-S center. 
This means that outside the formal CDF-S area the ATCA survey is more sensitive. 



We report here on a new VLA program that provides deep, high resolution 1.4 GHz 
imaging across the full E-CDF-S. Recognizing the importance of this field to the astronomical 
community and the rapid rate at which new multiwavelength data are becoming available, 
we are following a tiered approach to the release of the data. In this paper we present 
the first data release, consisting of the survey description, methods, and a best "first pass" 
image and catalog. This covers a 34' x 34' region including the full E-CDF-S at a typical 
rms sensitivity of 8 /zJy per 2'.'8xl'.'6 beam. We anticipate that with more refined imaging 
techniques the survey will ultimately achieve an rms sensitivity of around 7 /^Jy per beam. 
A second data release consisting of these improved images and a more complete catalog is 
intended for release in January 2009. 

The end goal of 7 /iJy rms sensitivity was determined based on the existing and soon-to- 
be completed multiwavelength surveys. The prior radio surveys indicate that t his sensitivity 



will yi eld 3a or greater detections of the majority of the 762 X-ray sources in the lLehmer et al. 



( I2OO5I ) E-CDF-S catalog. In addition, a new Spitzer Legacy survey ("FIDEL," for Far- 
Infrared Deep Extragalactic Legacy survejo) will produce the deepest 70/im images obtained 
by Spitzer (0.5 mJy rms) across nearly the entire E-CDF-S coverage area. The target rms 
sensitivity of 7 yU Jy at 1 .4 GHz for the VLA data is a direct match to the FIDEL sensitivity for 
a. z = 1 star-f o rming galaxy sh ould it lie on the locally-observed FIR-radio correlation (e.g., 
Condon! Il99ll : lYun et al.l 120011). Based on. the extrapolation of an existing 70/im program 



reaching the depth of FIDEL (JFrayer et al.ll2006l ). about 100 star-forming galaxies with z > 1 



should be detected by FIDEL. Should the FIR-radio correlation hold at such redshifts, nearly 
all should be detected by these new radio observations. 

The paper is organized as follows. In Section [2] we detail the observational strategy 
and schedule. The data reduction is described in Section [31 and the initial source catalog in 



^PI M. Dickinson, see http://www.noao.edu/noao/fidel/ 
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SectionHl Each of these sections notes some of the considerations that should be kept in mind 
for users of the data in this first release. Section [5] provides a summary of the improvements 
that are planned for the second data release, and we summarize the key points of the current 
release in Section [Hi 



2. Observational Strategy 

2.1. General Considerations 

The primary beam of the VLA is about 31' full- width at half maximum, and smearing 
effects due to the observational bandwidth and integration time decrease this further. It 
is therefore impossible to provide near-uniform sensitivity across the full 32' x 32' area of 
the El-CDF-S through a single pointing. We consequently adopted the standard practice 
of observing a hexagonal ring of six pointings with each one spaced 12' from its nearest 
neighbor. The center of the ring was the approximate center of the E-CDF-S, taken to be 
(J2000) 3'^32°^28!0 -27°48'30'.'0. This is the field center used for the K2008 observations, but 
was not the field center for a pointing in the current program. However, because it is well 
within the half-power point of each of the six individual pointings it still corresponds to the 
most sensitive region of the final image. The coordinates for each of the six pointings are 
included in Table [1] and depicted in Figures [1] and [2l 

Wide-field imaging with the VLA at 1.4 GHz is subject to several challenges, which 
may generally be attributed to the large size of the primary beam and the high density of 
sources at 1.4 GHz. Sources distant from the field center are distorted due to the observed 
bandwidth, causing them to smear in the radial direction. This limits the sensitivity of an 
image even at the field center, since more distant sources and their sidelobes are smeared 
and hence not easily cleaned. The problem is usually circumvented by dividing the full 
bandwidth into multiple smaller-sized channels, each of which may be imaged individually 
and then averaged. For 1.4 GHz observations with the VLA this requires an exchange of the 
usual 50 MHz continuum band for a 25 MHz band which can be further divided into channels. 
The loss of net bandwidth reduces the sensitivity at the field center, but for deep observations 
this loss is more than offset by the reduced bandwidth smearing and hence better sensitivity 
distant from the field center. Thus, the E-CDF-S observations were performed in this mode, 
consisting of seven 3.125 MHz channels at each of two center frequencies, 1.365 GHz and 
1.435 GHz. Left and right circular polarizations were collected for each set, resulting in a 
total of 28 channels. The 3.125 MHz channels limit the bandwidth smearing for an individual 
pointing to an amount approximately equal to the resolution for sources 15' from the field 
center of that pointing. However, with the current VLA correlator limitations the use of 
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channels a factor of two narrower would also decrease the net bandwidth by a factor of two. 



2.2. Scheduling and Implementation of Observations 

The program was awarded 240 hours of time as a result of the NRAO "Large" pro- 
posal solicitation. The program code, useful for obtaining the raw data through the VLA 
Archive, is AM889. The E-CDF-S is observable by the VLA for only about seven hours a 
day on account of its southern declination, and this is compounded by the VLA's increasing 
system temperature at 1.4 GHz as the elevation of the target decreases. Consequently, the 
observations were scheduled in 5-hour blocks centered at 3:30 LST, meaning the E-CDF-S 
was observed at elevations ranging from about 20 to 28 degrees. Thus, 48 individual days of 
observation were required to obtain the net allotment of 240 hours. The program ran from 
03 June 2007 through 23 September 2007, with most of the observations occurring between 
the middle of July and early September (see Table [T]) . With the exception of the final ob- 
servation date the array was in its largest configuration, the A array. Due to some time lost 
due to unforeseen events (e.g., power outages at the VLA site, minor glitches related to the 
transition to EVLA) and rescheduled later, observations were actually scheduled on a total 
of 52 days. 

We elected to devote each individual observation date (hereafter often referred to as 
a "track") to a single pointing of the six-pointing mosaic. The main reason for this was 
pragmatic, in that it lessens the complexity of the data reduction (see below). However, it 
should also prove useful to future studies of possible time variability of faint radio sources 
since observing a single pointing per track implies that a reasonably deep limit (~ 30 /xJy 
rms) is achieved on eight separate occasions. We sequentially cycled through the pointings, 
meaning each one was observed roughly once every ten days. 

The same calibrators and general observing sequence were followed for each track. Flux 
calibration was achieved through observations of 3C48, with phase and bandpass calibration 
provided by the source J0340-213. This calibrator lies less than 7° from the E-CDF-S and has 
a positi on known to an accu racy of better than 0.002 arcseconds from the VLBA Calibrator 



Survey (JBeasley et al.ll2002l ). We alternated scans of J0340-213 and the target pointing with 
a roughly half hour cycle interval, with approximate time on source of 2.5 and 26.5 minutes, 
respectively. 3C48 was usually observed twice per track. The integration time per visibility 
was set at 3.3s in order to minimize the effect of time- averaging on the visibilities while 
keeping the data volume reasonable. 
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3. Data Reduction 

3.1. General Procedures 

A standard procedure was followed for each observing track. We used the 31DEC07 
version of AlPS, updated regularly throughout the observing program. The raw (u,v) data 
were loaded, including back end system temperatures to be used for data weighting. We 
elected to perform our own flagging of all data since the new VLA online control software 
was known to occasionally flag good data and not all the system flags had been implemented 
yet for the antennas that had been retrofitted for the EVLA. The (u,v) data for J0340- 
213 were inspected and obvious time periods of bad data were removed (for example, the 
beginnings of scans where the array was not yet on source). The use of multiple channels 
requires proper cahbration of the individual bandpass responses, so the J0340-213 data were 
used for this purpose. Because this source has some extended structure, this calibration only 
included baselines larger than 15 kA. The derived bandpass calibration was then applied for 
subsequent data editing, beginning with 3C48. Whenever possible we used the scan of 3C48 
made at elevations comparable to the E-CDF-S and J0340-213 for flux density calibration, 
ignoring the other scan which was made at higher elevation. The flux density of 3C48 was 
taken to be 16.38 Jy and 15.75 Jy at 1.365 GHz and 1.435 GHz, respectively, calculated 



according to iBaars et al.l (119771 ). This flux density scale was bootstrapped to J0340-213, 
which was then used to calibrate the gains and phases of the E-CDF-S data through hnear 
interpolation. J0340-213 did appear to vary over the three months of observations, with its 
derived flux density dechning steadily from about 1 Jy in June to 0.9 Jy in early August, 
then rising back to 1 Jy over the next two weeks where it remained until the observations 
concluded in September. We typically applied the derived calibrations and inspected all the 
3C48 and J0340-213 data again, compihng additional flags as necessary and regenerating 
the calibrations if necessary. Once good calibration was achieved, the target E-CDF-S data 
were edited. The beginnings of each scan were removed, using the same duration found for 
the beginnings of the J0340-213 scans. Obviously bad data, usually restricted to a single 
antenna for fixed time ranges, were excised. In most cases these were directly corroborated 
by the observing logs for that date and included explanations such as an antenna receiving 
standard maintenance or suffering a known mechanical problem. Editing of the E-CDF-S 
data sometimes also included excision of radio frequency interference (RFI), as discussed 
further below (13. 2p . 

The target E-CDF-S data for that date's pointing were then imaged using the AIPS 
IMAGR task. First, we used the data to create a very large (4° across) image at low 
resolution. Upon this was overlaid a grid of 91 overlapping 256" x 256" fields, arranged in a 
"fly's-eye" pattern (see Figure [3l a central field, surrounded by a ring of six fields, with this 



ring surrounded by a second ring of 12 fields, on out to a fifth ring, in total approximating 
a 22' radius circle). This fiy's-eye represents the fields to be imaged at the full resolution 
of the data, meaning the large low-resolution map could be used to identify sources outside 
this area. Typically about 25 s uch "fianking" sources were noted, and their positions from 



the NVSS (ICondon et al.lll998l ) were used as the field centers for subsequent imaging. 



The resulting ~ 115 fields were then imaged using the multi-facet imaging capability 
of IMAGR. A pixel size of 0'.'5 was used, and each field (facet) in the fiy's-eye was 512 x 
512 pixels (hence the 256" x 256" fields in the fiy's-eye). The fianking fields were usually 
smaller, at 128 pixels x 128 pixels, sufficient to image the bright source and hence prevent 
its sidelobes from adversely effecting the sensitivity within the fly's-eye facets. The use of 
multiple facets greatly alleviates image distortions due to sky curvature (the "3D effect" ) by 
shifting the (u,v) data for that facet to the tangent point at its center. IMAGR properly 
handles sources that are present in multiple facets, with the full flux density associated 
with a given coordinate being restored to each facet which includes that coordinate. After 
preliminary images of the facets were generated, we proceeded to box all identiflable sources. 
These boxes represent the allowable regions for IMAGR to search for sources to clean, thereby 
speeding subsequent imaging runs and more importantly preventing clean bias. Our imaging 
did apply a shght Gaussian taper to the (u,v) data along with a data weighting intermediate 
between pure uniform and pure natural weighting. This produced a well-behaved (nearly 
Gaussian) synthesized beam of 2'.'8 x 1'.'6 having a position angle near zero (i.e., north-south). 
Finally, several of the brightest sources within the fly's-eye coverage were given their own 
small facets for subsequent imaging. This improves their cleaning in the same manner as 
noted for imaging multiple facets. 

Additional calibration and editing of the data were then performed. The images them- 
selves can serve as the model input for fur ther improvement of calibra ted gains and phases, a 



procedure known as self calibration (e.g.. lCornwell fc Fomalontlll989l ). This helps to remove 



residual phase variation caused by variation in the troposphere and ionosphere above the 
telescopes in the array. For the data corresponding to an individual day's observations we 
used a four-minute interval for the self-calibration and did not alter the amplitudes. The 
self-calibrated data were again imaged, and further minor edits were performed by sub- 
tracting the clean components of the resulting images from the self-calibrated (u,v) data 
and inspecting the results. After removing obviously discrepant data the clean components 
were returned to the edited flle, producing a near-flnal calibrated data set for that day's 
observation. 
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3.2. Challenges 

The VLA is currently undergoing the transition to the Expanded VLA (EVLA), with 
upgrades to the receivers, electronics, and data transmission systems. Along with a new 
state-of-the-art correlator, due to be commissioned in 2009, the EVLA will provide near 
continuous frequency coverage from 1 to 50 GHz and much greater observed bandwidths. 
These will yield a continuum sensitivity improvement ranging from about 5 to over 20 times 
the current VLA. Observing in the midst of this transition to EVLA did produce some addi- 
tional challenges. The E-CDF-S observations consisted of 15 to 17 "classic" VLA antennas 
and six to 11 that had been retrofitted into EVLA antennas. In general, the two antenna 
types performed similarly. More significant than the upgrade of antennas to EVLA compat- 
ible ones was the retirement of the original VLA control computers which occurred on 27 
June 2007. Slight errors in how the new online system calculated the (u,v,w) coordinates 
were found, and these errors lead to the distortion of sources. These errors have now been 
fixed for all the AM889 data residing in the VLA Archive, but we adopted the standard 
procedure of running UVFIX on all our data as a first step. This task calculates the (u,v,w) 
data using the antenna positions that are also included in the loaded raw data. Any small 
residual phase errors resulting from minor errors in the antenna positions are then corrected 
during the self calibration steps. 

Another system glitch reversed the channel indexing for brief periods on three of the 
observe dates (August 23, September 6, and September 12). We wrote a code using existing 
AIPS tasks to split out the data with reversed channel indexing, correct its channel order, 
then return it to the uneffected data. As with the (u,v,w) calculation errors, this problem 
has now been fixed for all AM889 data in the VLA Archive. 

There was also a somewhat mysterious error that has since been attributed to the "self- 
test" procedure within the correlator. This was seen for all VLA observations using a 25 MHz 
bandwidth, which was the case for the E-CDF-S observations. It amounts to offsets to the 
raw data corresponding to a given baseline and correlator, which result in ripples around 
the phase center of the imaged data. These correlator offsets were relatively constant over a 
five-hour track, although they did vary from day to day. Thus, the AIPS task UVMTH was 
used to time average the visibilities in each day's (u,v) data set and subtract the averages 
from the raw data - thus removing the offsets. The procedure works best when there are 
no strong sources near the phase center of the affected data, which fortunately was true for 
the six E-CDF-S pointings (although the second pointing does have a bright source about 
4' from the center). Although calibration does affect the correlator offsets, their magnitude 
was usually small and the gain and phase stability of the observations was very good. This 
means that the correlator offsets present in the raw (u,v) data remain essentially constant in 
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the calibrated data and hence can safely be removed after calibration. We thereby applied 
UVMTH in the final steps associated with each individual day's data. First, we took the 
self-calibrated (u,v) data and subtracted the clean components obtained during the imaging 
of such data. This produced a (u,v) data set consisting predominantly of the thermal noise 
and any correlator offsets. UVMTH was run on these data, after which the clean components 
were added back in to produce the final (u,v) data for that date. This procedure generally 
resulted in an improvement to the rms noise at the phase center of around 2 //Jy. 

A final challenge that was surmounted involved the data weights. System temperature 
values for each antenna are included with the data, and the weight assigned any baseline 
is inversely proportional to the product of the system temperatures for the two antennas 
that compose that baseline. These weights are calibrated in the same steps that calibrate 
the data in general. The data for some of the more-recently retrofitted EVLA antennas 
(Antenna 19 in particular) had incorrect system temperature values, which inadvertantly 
caused AIPS to overweight these antennas by a factor of three during calibration. This 
can effectively be thought of as a change in array geometry (packing three antennas into 
one position in the array) which propagates into the synthesized beam and hence imaging 
results. We manually adjusted these incorrect weights by the noted factor of three at the 
conclusion of our reductions for each observing date. AIPS has subsequently been patched 
to appropriately handle the incorrect system temperature values and hence produce more 
accurate calibrated data weights. 

Finally, as indicated in the previous section some of the data were affected by RFI. When 
present, this was almost always confined to the higher frequency channels of our observations 
(around 1450 MHz) and restricted in duration to about one hour. Furthermore, the timing 
of the onset of the RFI was near daybreak. When editing data we usually excised the highest 
frequency channels during the effected time range, and attempted to keep the remaining data. 
Additional removal of data compromised by RFI occurred after imaging and self calibration 
during the step where clean components of imaged sources were removed and the resulting 
(u,v)-subtracted data were edited. 



3.3. Combining Data 

Once the data for each individual observation date had been satisfactorily calibrated and 
edited, they were combined. All eight (in some cases, 9) data sets corresponding to a given 
pointing had their times converted to hour angles, at which point they were concatenated and 
then averaged by baseline. For the September 23 data, which were obtained after the VLA 
had moved into its BnA configuration, we only included those antenna locations which were 
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present for the preceding observations. The BnA array has the same antenna configuration 
for its north arm as the A array, with the east and west arms moved to a more compact 
arrangement of antennas. Thus, for the September 23 data only 17 antennas were used 
(the nine for the north arm, with four from each the east and west arms). The resulting 
concatenated and baseline averaged data were then imaged as in the procedure for individual 
observing tracks. For this imaging, we repeated the step of making a large low-resolution 
image to identify fianking fields since the combined data were deeper and hence revealed 
additional outlying sources. We also expanded the fiy's-eye by an additional ring making it 
consist of 127 facets thus approximating a 30' radius circle and hence the full VLA primary 
beam. In total, about 165 facets were imaged at the full resolution for each pointing. These 
images were inspected and sources boxed, with many additional sources being identified 
relative to the individual days' data on account of the ~ v^ improvement in sensitivity. 

A subsequent round of imaging at the full resolution, using the more complete listing of 
boxed sources, was then used as the input source model for a final self calibration. In this 
case, the self cahbration adjusted both amplitude and phase. This is particularly useful when 
combining data collected on different days, as it puts the individual gains onto a common 
system. The self-calibrated data were then imaged to produce the final maps corresponding 
to that pointing in the mosaic. The rms noise in the central facet of each pointing ranged 
from about 10.3 to 11.1 yuJy beam~^. In each case, the source-subtracted residual images 
were well approximated by a Gaussian noise distribution with maxima and minima usually 
in the ±55 /iJy range. Slightly larger values did appear in facets containing the brighter 
sources. 

The six pointings were then stitched together using the AIPS task FLATN to produce 
the final mosaic image that comprises the first data release. FLATN properly weights the 
data by the inverse square of the primary beam power pattern, with net weights resulting 
from the summed contributions of up to six separate pointings. Note that regions within a 
given pointing that were included in multiple imaged facets of that pointing do not receive 
extra weight. For each pointing we included data up to the one-third power point of the 
primary beam (about 19'; refer to Figure[3]), noting the tradeoff of sensitivity with bandwidth 
and time-averaging smearing. The output mosaic maintains the 0'.'5 pixel size but increases 
the overall image size to 4096 x 4096 centered on 3^32"^28!0 -27°48'30'.'0. Thus, the final 
image is about 34fl x 34'1 and extends to just beyond the edges of the formal E-CDF-S. It 
is available for download upon request from the author. 

The characteristics of the map were determined by evaluating the local rms noise at 
every location. This was achieved using a 2' box size, and contours of the resulting rms map 
are shown in Figure [21 It can be seen that the local noise is at its lowest in the center and 
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increases roughly radially, with some variation caused by the slightly increased noise level 
around the brighter sources (refer to Figured]). The fraction of the area covered at a given 
rms sensitivity or better is shown graphically in Figure HI This figure also shows that the 
most sensitive regions have local rms noise near 6.4 /xJy beam~^ while effectively all of the 
image has an rms of 12 /xJy beam~^ or better. Within the central 32' x 32' (i.e., the 15-CDF-S 
region) the rms noise is 7.9 /iJy beam~^. As for the individual pointings, the noise in the 
mosaic image is fairly well described by a Gaussian (Figure [5]) . 



4. Source Catalog 

4.1. Generation of Catalog 

To generate the source catalog, we constructed a signal-to-noise (S/N) image by dividing 
the final mosaic image by the computed local rms image. Sources within the S/N image 
were identified and fitted by Gaussians using the AIPS task SAD, with the task instructed 
to reject sources with peaks less than 5a and produce an output list of all accepted sources. 
SAD also created a residual image consisting of the input S/N image minus the Gaussian 
fits to accepted sources. The residual map was then inspected to identify missed sources 
as well as accepted sources which were poorly fit by SAD. In some cases these included 
single sources which were split into two sources each with lower peak flux density. Missed 
sources were added to the preliminary source list, and poorly fit sources were flagged for 
later follow-up. 

This modified source list was than used as input to produce the final source catalog. 
All sources with peak flux density greater than seven times the local rms noise were fit 
using the task JMFIT, which like SAD fits Gaussians to sources individually specified by 
the user. The output coordinates, peak flux density and error, integrated flux density and 
error, and a resolution index were recorded. Astrometric observations with the VLA at 
1.4 GHz indicate a relative positional accuracy of better than C.'l, with additional errors in 
source coordinates arising from source fitting. This latter error implies that catalog sources 
near the detection threshhold will have positional errors of up to 0'.'2. JMFIT uses the 
rms noise of the overall image for determining the errors in the peak and integrated flux 
densities, so we adjusted these quantities using the local rms noise taken directly from the 
rms noise map at the coordinates of the source. This measurement was adopted as the error 
in the peak flux density, and the error in the integrated flux density was taken to be the 
JMFIT value multiplied by the ratio of the local rms noise divided by the rms noise assumed 
by JMFIT. We relied on the JMFIT deconvolved major and minor axes of the sources in 
evaluating whether a source might be resolved. In addition to the nominal deconvolved 
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size of each axis, JMFIT provides a estimates of their maximum and minimum deconvolved 
sizes. Sources for which the minima for both the deconvolved major and minor axes were 
zero, and hence consistent with being unresolved, were assigned a resolution index value of 
zero. Sources which were apparently resolved received a one for each axis having a non-zero 
minimum. Thus a source that JMFIT indicated was resolved on both its major and minor 
axes was assigned a value of two. In this scheme, all sources with non-zero resolution index 
are considered resolved. Sources that were poorly fit by Gaussians during the running of 
SAD and subsequent inspection were evaluated using the task TVSTAT, which allows the 
user to interactively set an irregularly-shaped aperture around the source and then returns 
the number of pixels in the region, their mean value, the coordinates corresponding to the 
maximum flux density, and the integrated flux density. By definition these sources were 
resolved and were denoted by using a three for their resolution index in the catalog. The 
errors in their integrated flux densities were determined as the square-root of the number of 
beams contained by the aperture times the local rms. 

We note here and in the next section that some caution must be observed when con- 
sidering whether a source is truly resolved, and subsequently whether to adopt the peak 
or integrated value for the flux density of that source. In addition t o those considerations 



generic to Gaussian source fitting of radio images (e.g., ICondod 119971 ) . the present image is 
the mosaic of six individual pointings. This means that every individual source can have 
contributions from up to six separate pointings, each of which suffers some degree of band- 
width smearing. The total flux density of a source will be conserved, although the peak flux 
density is likely to be lower than its true value on account of bandwidth smearing. Conse- 
quently, for each source that JMFIT suggested was resolved in the mosaic image we have 
examined the six images corresponding to the individual pointings. Although these will be 
of lower signal-to-noise than the final mosaic, the effect of bandwidth smearing on sources 
within these individual pointings can be assessed using JMFIT. We thus noted which sources 
that appeared resolved in the mosaic image but were unresolved in the pointing that had its 
center nearest the source in question. For these sources, we maintained the resolution index 
obtained from the fit to the mosaic image but changed its sign. This preserved the resolution 
information determined from the mosaic image, but identified sources where effects such as 
bandwidth smearing might cause an intrinsically unresolved source to appear resolved. 

We have chosen to include a 7o" catalog with this release instead of a lower threshold 
catalog for several reasons. The primary one is that this is a first data release, and we will 
produce a deeper image and more carefully constructed source catalog for the next data 
release (see Section E]). Providing a la catalog provides some assurance that the parameters 
of identified sources will not change significantly in the next data release and that the in- 
cidence of spurious sources will be minimal. In addition, the la catalog is a nice match to 
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the source catalog of K2008, as discussed in the next section (14.21) . Finally, the FITS image 
corresponding to this first data release is available along with the catalog, thereby allowing 
interested researchers the opportunity to determine their own source lists and properties. 

The catalog is presented in Table [2l It is organized by increasing right ascension, and 
includes the S/N of each source (defined as the fitted peak divided by the local rms), peak 
fiux density and error, integrated fiux density and error, an index evaluating whether the 
source is resolved (see abov e), and cross referen cing of the sources to other radio surveys of the 



E-CDF-S (K2008, A2006, iNorris et al.ll2006l ). In fact, we have relied on the classifications 



of the K2008 survey for multiple component sources. Thus, the individual components 
associated with features arising from a single source are grouped together (for example, the 
core and lobes of a powerful radio galaxy). Table [2] consists of 464 separate sources, 19 of 
which are broken down into multiple components. The position and integrated fiux density 
of the multiple component sources are presented in the table, followed by entries for their 
individual components with positions indented for clarity. One source with S/N = 6.4 was 
included in Table [2] because it was clearly resolved and had an integrated fiux density nearly 
six times greater than its associated error (the coordinates for this source are 3'^32™35';01 
— 27°55'32'.'8). This appears to be the only resolved source for which S/N < 7 yet the 
integrated fiux density is significant at greater than 5a. 



4.2. Comparison to Prior Surveys 

The K2008 survey provides a check on the source list and parameters of Table [2l There 
are 266 sources in K2008 (including some with multiple components), 240 of which are in 
Table [2] (including the one exception for which S/N < 7). The majority of the K2008 
sources not included in Table [2] (21/26) are detected in the first data release mosaic image 
with 5 < S/N < 7. Four of the remaining five K2008 sources not included in Table |2] also 
are present in the first data release mosaic image with 3 < S/N < 5, meaning source 7^6 
of K2008 is the only object which does not seem to be detected in our observations. This 
source is a 5. la detection in K2008, with a fiux density of 110 ± 23 /iJy and a position of 
3'^31™14!87 — 27°55'43'.'4. The maximum detected peak fiux density within 5" of this position 
in the 15-CDF-S first data release mosaic is 16.5 yuJy (about 1.7cr). 

We have adopted the peak fiux density for unresolved sources and the integrated fiux 
density for resolved sources (i.e., t hose with resoluti on index greater than zero) as the total 



fiux density of that source (e.g., lOwen et al.l l2005l ). and compared these values with the 



corresponding fiux densities in K2008. In the case of sources separated into multiple com- 
ponents, we compared only the total measured fiux densities in the two surveys. It can be 
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seen from Figure [6] that the source flux densities in the two surveys are broadly consistent. 
Sources that differ from a one-to-one correspondence may result from intrinsic differences 
in the flux density calibration of the two surveys, the slightly different resolutions of the 
surveys (2'.'8xl'.'6 compared to the 3'.'5x3'.'5 of K2008), and real source variability. The top 
right panel of Figure [6] depicts only those sources which are unresolved in both surveys, as 
these are the most direct comparison of derived flux densities. A slight scaling difference 
may exist in the sense that the Table [2] flux densities for these unresolved sources are ~ 3% 
greater than the K2008 values, although the significance of this difference is only 1.6a. This 
was determined after applying 3a clipping to remove outliers such as variable sources and 
mis-matched sources, which in this case amounted to three sources. Similarly, comparison of 
the flux densities for sources which were resolved in both surveys indicated the flux densities 
were consistent, with the measurements from the current survey being higher than the K2008 
values at a signiflcance of only 0.4a. 

Some unresolved sources of K2008 had Gaussian flts in our data that suggested the 
sources were resolved, and these are shown in the bottom left panel of Figure [61 Similarly, 
some resolved sources in K2008 were apparently unresolved in our data. This seemingly 
counter-intuitive characterization might result from sources consisting of an unresolved core 
plus diffuse and faint emission, for example. Sources of this type are shown in the bottom 
right of Figure O and follow the same general pattern as those resolved in the current data 
but unresolved in K2008: the measured flux density coming from the survey in which the 
source is apparently resolved exceeds that from the survey in which it appears unresolved. 
Presumably this i s the result of uncertainties in Gaussian fltting to faint sources in the 



presence of noise ( ICondoru 119971 ). although it is also consistent with the expectations of 
source confusion (one survey may separate nearby sources while the other combines them 
into a single extended source). 

Additionally, some of the possible slight differences in flux densities may result from 
different criteria used to assess whether a source is resolved. K2008 examined the difference 
between the peak and integrated flux density, and if this difference was less than twice the 
local rms noise the source was considered unresolved. For such sources the flux density was 
taken to be the average of the peak and integrated measurements from JMFIT. We have 
applied this deflnition and repeated our tests comparing flux densities for sources in the 
present survey with those of K2008. As with comparisons made using the resolution index 
included in Table [21 the flux densities for sources resolved in both surveys were consistent. 
Sources which were unresolved in both surveys had a slight tendency for the present survey 
to have higher flux densities (about 8%, with a 2.6a signiflcance that the flux densities are 
greater than those in K2008). Other procedures commonly used in the literature to evaluate 
whether a source is resolved also compare peak and integrated flux densities. For example. 
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Huynh et al.l (120051 ) applied such a scheme to deep 1.4 GHz observations of the Hubble Deep 
Field - South. They noted that cases where the integrated flux density is less than the peak 
flux density can safely be assumed to be unresolved sources where the differing flux density 
measurements are the result of noise in the image and its effect on source fitting. Since this 
noise can be expected to result in equal numbers of unresolved sources with peak flux density 
greater than integrated flux density to those with peak flux density less than integrated flux 
density, the former can be used to set a threshold (usually as a function of signal-to-noise) 
for defining a source as resolved. Our inclusion of both peak and integrated flux densities in 
Table [2], along with making the first data release mosaic image publicly available, provides 
interested researchers with the information required to apply whichever definition of resolved 
and unresolved sources they see fit. We note here that using the resolution index as described 
in Section m and included in Table [2] provides a good match to the K2008 results if one adopts 
peak flux densities for unresolved sources and integrated flux densities for resolved ones. 

Table [2] also includes entries for 51 of the 64 sources in the A2006 ATCA survey data 
coincident with the GOODS field. As with the K2008 comparison, many of the A2006 sources 
not present in Table [2] are detected in the first data release mosaic image with S/N < 7. 
However, three of the fainter A2006 sources are not detected (i.e., the maximum in the S/N 
image within 5" of the A2006 position is less than two): A2006 #3, #39, and #40. These are 
among the more uncertain detections in A2006, with flux densities of 87 ± 42, 82 ± 25, and 
63 ±24 /iJy, respectively. Two further A2006 sources coincide with low significance detections 
in the first data release mosaic image, although with slight positional offsets (A2006 #45 and 
#50). Comparison of the flux densities of sources in common again indicates a possible offset 
in the flux calibration of the present survey, with our flux densities being ~ 11% greater than 
the A2006 values. This is a 2.6o" result based on all common sources regardless of whether 
they a re resolved, a s such information is not present in A2006. We confirm the result noted 



in the iNorris et al.l (120061 ) analy sis of the ATCA d ata and discussed further in K2008, in 



that the flux density scale of the iNorris et al.l (120061 ) catalog appears low by ~ 20% relative 
to other surveys. 

In summary, there is good agreement between Table [2] and prior 1.4 GHz data for the 
15-CDF-S. The majority of sources detected in K2008 and A2006 are also detected in the first 
data release mosaic image, with most of these having S/N > 7 and hence being included in 
Table [2l We find slight evidence for an offset in the flux calibration scale, with the Table [2] 
values on average appearing greater than those in K2008. The magnitude of this scale factor 
depends on the adopted definition for a resolved source, and amounts to about 3% if one 
adopts the resolution index and peak flux densities from Table [2] and compares sources that 
were unresolved by both studies. 
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5. Future Improvements 

Although this first data release achieves good rms sensitivity across the full E-CDF-S 
area, a number of improvements to the data reduction are possible. As indicated in Section 
13. 2[ there were several glitches with the raw (u,v,w) data which were overcome by various 
procedures. These have now been corrected for all data in the VLA Archive, meaning 
downloads of the raw data and reductions "from scratch" will avoid some of the forced fixes 
that were implemented in our reductions, along with any downstream effects thereof. Re- 
doing the reductions on several individual days of data starting with corrected data from 
the VLA Archive suggest an improvement of ~ 5% in the achieved rms sensitivity. 

In addition, there are several well-known and time-intensive reduction procedures that 
we have not yet implemented but will implement for the next data release. Most of these 
amount to imaging the data in segments rather than all together. First, the VLA right 
circular polarization and left circular polarization beams are slightly separated, meaning 
they have slightly different pointings on the sky ("beam squint"). Imaging the two polar- 
izations separately and then optimally combining the output maps can therefore improve 
the noise level and dynamic range of the final map. As with most imaging considerations 
at L4 GHz the effect is greatest for sources distant from the phase center, the sidelobes of 
which degrade the overall image. Similarly, observing in two bands at separate intermedi- 
ate frequencies straddling 1.4 GHz (1.365 GHz and 1.435 GHz) results in slightly different 
resolutions and consequently slightly different instrumental gains. The solution is the same 
as for the separate polarizations, in that the two intermediate frequencies can be imaged 
separately, restored to the same resolution, and then combined. Next, over the course of 
each five-hour observing track the shape of the primary beam rotates on the sky and sources 
away from the pointing center appear to vary. Again, this can be alleviated by imaging 
the data in smaller portions set by fixed ranges of observed hour angle and combining the 
resulting images. Finally, new functionality in AIPS provides improved self-calibration of 
bright interfering sources ("PEELR"). This will clean up much of the "ripples" around bright 
sources, noticeable in Figure [2] as slight increases in the local rms sensitivity around such 
sources. From experience with other programs, we anticipate the net improvement resulting 
from the combination of these improved imaging steps to be on the order of 10%. 

The next data release will also include improvements to the source catalog. It will 
increase the total number of sources on account of improvements to the sensitivity and 
application of a less conservative detection limit. As implied in Section 1^2] there are hun- 
dreds of likely real detected sources with peak flux densities in the 5cr — 7cr range. The 
characteristics of all detected sources will also be more rigorously determined. In Table [2] 
we have generally assumed that the Gaussian fit parameters determined by JMFIT were a 
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good representation of any given source. It is known, however, that Gaussian fits to faint 
sourc es in the pres ence of noise are biased and yield overestimates for peak fiux densities 
(e.g.. 



Condon! 1 19971 ). Comparison of fiux densities measured through Gaussian fits with ones 



derived through photometry perf ormed in concentric a pertures can be used to produce more 



accurate fiux densities (e.g., see ISimpson et al.ll2006l ). Perhaps the most glaring omission 



from the information in Table [2] is the lack of information on source size other than a descrip- 
tive index on whether the source appeared to be resolved. Better handling of the combined 
effects of bandwidth and time average smearing from six separate pointing centers is needed 
in order to ascertain whether sources are truly resolved or merely appear to be due to instru- 
mental effects. This will also allow for the reporting of reasonable estimates and associated 
errors for source sizes. 



6. Summary 

We have presented the survey strategy, observational details, data reduction procedure, 
and first data release for the VLA 1.4 GHz survey of the Extended Chandra Deep Field 
South. The mosaic image corresponding to this first data release contains the full E-CDF-S 
area and is available by contacting the author. It reaches an rms sensitivity of 6.4 yuJy per 
2'.'8xl'.'6 beam at its most sensitive point, with a typical rms sensitivity of 8 yuJy across 
the full image. A 7a catalog of 464 sources, 19 of which consist of multiple components, 
is provided in Table [2l Comparison with existing surveys confirms that the relative fiux 
density scale is accurate to within a few percent, although users are cautioned that source 
extraction for fainter sources leads to larger errors. 

The importance of the E-CDF-S to the astronomical community has driven us to provide 
this first data release in an expeditious manner. Significant improvements in the achievable 
rms sensitivity and catalog construction are possible, and we anticipate a second data release 
including these improvements for January 2009. 

We gratefully acknowledge the hard work of the NRAO staff. That this program was 
successful in the midst of a very dynamic time in the transition to EVLA is a strong testament 
to their dedication. We also thank Mark Dickinson, Anton Koekemoer, Rob Ivison, and 
Glenn Morrison for valuable discussions about the motivations and planning of this program, 
and the anonymous referee for prompting additional testing to confirm the reliability of the 
reported fiux densities. 
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Table 1. Observation Summary 



Pointing ID RA(J2000) Dec(J2000) Dates Observed 

ECDFSIA^ 03:33:22.25 -27:47:30.0 Jun 03 

ECDFSl 03:33:22.25 -27:48:30.0 Jul 12, Jul 19, Jul 30, Aug 03^ , Aug 11^ , 

Aug2lb, Sep 02^ Sep 11 
ECDFS2 03:32:55.12 -27:38:03.0 Jun 15, Jul 13, Jul 20^ , Jul 27, Aug 04, 

Aug 13^ , Aug 23^ , Sep 06^ , Sep 23^^ 
ECDFS3 03:32:00.88 -27:38:03.0 Jun 24, Jul 14, Jul 21, Jul 28, Aug 05, 

Aug 14^ , Aug 25^ , Sep 07 
ECDFS4 03:31:33.75 -27:48:30.0 Jun 25, Jul 15, Jul 22, Jul 29, Aug 06'^, 

Aug 16^ , Aug 26, Sep 08 
ECDFS5 03:32:00.88 -27:58:57.0 Jun 29^ , Jul 06, Jul 16, Jul 23^ , Jul 26, 

Aug 09^ , Aug 17f , Aug 28, Sep 09, Sep 12^ 
ECDFS6 03:32:55.12 -27:58:57.0 Jul 01, Jul 17, Jul 24, Aug 02, Aug 10^ , 

Aug 18, Aug 31^, Sep 10 

'^Erroneously offset by f in declination relative to intended mosaic. 

^Radio Frequency Interference is present, usually for about one hour and affecting 
higher frequency channels. 

*^Data were lost due to power outage at VLA site. 

•^Data collected in BnA configuration. 

''Data were lost due to complications related to EVLA transition. 

^Scheduled power outage at VLA site during middle of Aug 17 track. Remainder of 
5-hour track observed on Sep 12. 

Note. — All observations occurred in 2007 and consisted of five-hour tracks centered 
on 0330 LST unless otherwise noted. 
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Table 2. Preliminary Source List 



RA 


Dec 


SNR 


bp 


ASp 


S^ 


AS, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




fiJy 


/iJy 


fi3y 


)i3y 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 31 10.69 


-28 03 22.9 


17.4 


207.1 


12.1 


350.0 


30.4 


2 




C335 


03 31 10.81 


-27 55 52.8 


12.4 


120.8 


9.7 


152.7 


19.8 


-1 






03 31 10.94 


-27 58 10.5 


12.4 


125.9 


10.1 


155.2 


20.1 


-1 






03 31 11.48 


-27 52 59.0 


11.8 


109.2 


9.0 


156.0 


20.1 







C337 


03 31 11.69 


-27 31 44.2 


205. 


2607. 


13.1 


3391. 


56.6 


3 


1 


C339 


03 31 11.82 


-27 58 17.9 


8.0 


82.3 


10.2 


138.9 


25.5 


2 






03 31 12.16 


-28 00 49.7 


8.3 


91.3 


11.0 


89.7 


18.8 









03 31 12.60 


-27 57 18.3 


15.0 


148.8 


9.9 


154.6 


17.5 









03 31 13.58 


-27 55 22.7 


14.8 


139.0 


9.4 


355.8 


32.2 


2 






03 31 13.93 


-27 31 49.3 


7.6 


100.0 


13.0 


203.5 


37.3 


1 






03 31 13.97 


-27 39 10.7 


123. 


1189. 


9.7 


1502. 


19.8 


2 


2 


C341 


03 31 14.12 


-27 48 44.2 


13.5 


110.4 


8.2 


99.8 


13.2 





3 




03 31 14.40 


-27 43 01.0 


7.3 


63.7 


8.6 


72.0 


16.2 









03 31 14.47 


-27 55 46.9 


29.4 


280.3 


9.5 


309.1 


17.5 


-1 


5 




03 31 14.51 


-27 36 39.5 


12.5 


131.0 


10.5 


169.4 


21.8 


-1 






03 31 14.53 


-27 39 07.0 


9.4 


92.6 


9.6 


163.4 


24.7 


-2 


4 




03 31 14.64 


-27 43 24.2 


7.9 


66.4 


8.4 


93.0 


18.3 


-1 






03 31 15.05 


-27 55 18.9 








13160. 


106. 


3 


7 




03 31 13.98 


-27 55 19.8 


149. 


1391. 


9.3 


7691. 


51.9 


3 


7A 


C342 


03 31 15.05 


-27 55 18.9 


111. 


1041. 


9.3 


1225. 


18.0 


2 


7B 


C346 


03 31 17.04 


-27 55 14.4 


100. 


918.3 


9.2 


3905. 


40.5 


3 


7C 


C348 


03 31 16.00 


-27 44 43.2 


86.6 


734.6 


8.5 


1094. 


19.4 


2 


8 


C347 


03 31 16.22 


-27 50 31.3 


18.9 


160.7 


8.5 


198.9 


16.9 


1 






03 31 17.35 


-28 01 47.4 








2704. 


135. 


3 


9 




03 31 14.33 


-28 01 52.5 


9.0 


101.2 


11.2 


1066. 


63.1 


3 


9B 


C345 


03 31 17.35 


-28 01 47.4 


24.3 


264.5 


10.9 


378.2 


24.3 


-1 


9A 


C349 


03 31 20.21 


-28 01 46.4 


12.4 


125.9 


10.6 


673.0 


42.1 


3 


9C 


C351 


03 31 18.73 


-27 49 02.2 


44.6 


366.8 


8.2 


433.1 


15.9 


-1 


10 


C350 


03 31 19.09 


-27 59 48.6 


7.6 


76.5 


10.1 


82.6 


18.4 







. . . 
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Table 2 — Continued 



RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




/iJy 


/iJy 


/iJy 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 31 19.26 


-28 02 34.4 


13.9 


152.8 


11.0 


159.9 


19.6 





. . . 




03 31 19.90 


-27 35 49.7 


25.1 


257.0 


10.2 


357.4 


22.1 


2 


11 




03 31 20.16 


-27 39 01.5 


24.0 


220.2 


9.2 


265.8 


18.1 


-2 


12 




03 31 20.60 


-27 57 04.5 


8.7 


80.9 


9.3 


92.9 


17.7 









03 31 21.82 


-27 51 22.9 


9.3 


80.6 


8.6 


72.3 


13.7 









03 31 21.86 


-27 54 45.3 


7.6 


67.8 


8.9 


64.3 


14.8 









03 31 22.23 


-27 57 55.3 


8.8 


82.9 


9.4 


82.1 


16.0 









03 31 22.50 


-27 36 02.5 


17.8 


175.5 


9.9 


167.1 


16.5 









03 31 22.67 


-27 35 38.7 


7.2 


72.0 


9.9 


83.8 


19.1 









03 31 22.80 


-27 47 26.4 


10.2 


82.8 


8.0 


122.0 


18.1 


-1 






03 31 23.31 


-27 49 05.9 


162. 


1361. 


8.4 


1544. 


15.9 


-2 


13 


C353 


03 31 23.48 


-27 56 58.7 


16.9 


155.1 


9.2 


178.0 


17.5 









03 31 23.77 


-27 37 46.3 


7.1 


66.7 


9.4 


51.9 


13.8 









03 31 23.96 


-27 52 24.2 


9.0 


79.8 


9.0 


89.9 


17.0 









03 31 24.46 


-27 57 11.1 


7.5 


67.5 


9.0 


72.1 


16.3 









03 31 24.66 


-28 04 54.4 


12.7 


152.6 


12.0 


449.3 


45.5 


2 




C354 


03 31 24.71 


-27 50 46.6 


9.8 


81.4 


8.3 


98.1 


16.3 


1 






03 31 24.95 


-27 52 08.1 


1180. 


10530. 


8.9 


41330. 


47.4 


3 


14 


C355 


03 31 25.02 


-27 47 05.5 


8.6 


73.9 


7.9 


83.1 


14.9 









03 31 25.29 


-27 59 59.0 


28.0 


269.0 


9.6 


270.4 


16.6 





15A 


C358 


03 31 26.24 


-27 41 56.2 


7.3 


62.4 


8.3 


69.6 


15.4 


1 






03 31 27.06 


-27 59 58.4 


59.4 


556.6 


9.4 


585.0 


16.7 


-1 


16 


C361 


03 31 27.06 


-27 44 10.0 


17.0 


135.8 


7.9 


136.9 


13.7 





17 




03 31 27.15 


-27 40 01.4 


10.8 


94.1 


8.6 


100.9 


15.5 









03 31 27.19 


-27 55 51.3 


7.8 


67.6 


8.7 


89.1 


18.2 









03 31 27.23 


-27 42 47.7 








2491. 


38.6 


3 


18 




03 31 27.23 


-27 42 47.7 


165. 


1323. 


8.0 


1943. 


24.8 


3 


18A 


C362 


03 31 26.80 


-27 42 37.7 


59.3 


477.6 


8.0 


534.8 


15.0 


-2 


18B 




03 31 27.27 


-27 53 56.8 


10.8 


91.2 


8.3 


92.3 


14.4 
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Table 2 — Continued 



RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


)iJy 


yuJy 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 31 27.57 


-27 44 39.7 


21.4 


169.4 


7.9 


219.3 


16.4 


-1 


19 


C363 


03 31 27.60 


-27 39 28.0 


8.5 


74.0 


8.6 


99.8 


18.3 









03 31 27.98 


-27 39 36.8 


8.3 


68.5 


8.6 


82.4 


16.9 









03 31 28.60 


-27 49 35.0 


72.7 


597.4 


8.2 


688.5 


15.7 


2 


20 


C364 


03 31 28.93 


-28 00 13.7 


7.7 


70.3 


9.1 


79.7 


17.2 









03 31 29.27 


-27 33 21.3 


7.5 


78.3 


10.3 


86.6 


19.0 









03 31 29.78 


-27 32 18.6 


390. 


4255. 


10.9 


5048. 


33.5 


3 


21 


C367 


03 31 29.90 


-27 57 22.7 


15.5 


131.5 


8.5 


158.3 


16.7 





22 




03 31 30.02 


-27 38 14.1 








13400. 


75.4 


3 


23 




03 31 29.55 


-27 38 03.1 


38.8 


337.5 


8.7 


1994. 


59.3 


2 


23B 


C366 


03 31 30.02 


-27 38 14.1 


48.6 


423.2 


8.7 


800.2 


23.5 


2 


23A 


C369 


03 31 30.67 


-27 38 15.7 


33.3 


289.9 


8.7 


2111. 


71.9 


2 


23d 




03 31 31.08 


-27 38 15.8 


357. 


3102. 


8.7 


8909. 


32.4 


2 


23C 


C376 


03 31 30.08 


-27 56 02.8 








1219. 


47.1 


3 


24 


C370 


03 31 29.91 


-27 56 00.5 


13.3 


110.0 


8.3 


486.1 


44.4 


2 


24c 




03 31 30.08 


-27 56 02.8 


25.3 


210.2 


8.3 


218.9 


14.7 





24B 




03 31 30.35 


-27 56 05.8 


17.7 


146.5 


8.3 


438.2 


31.9 


2 


24A 




03 31 30.19 


-27 39 46.5 


10.3 


87.4 


8.5 


86.7 


14.5 









03 31 30.62 


-28 04 24.3 


23.3 


248.6 


10.7 


286.3 


20.5 


-1 




C373 


03 31 30.75 


-27 57 35.1 


37.7 


321.3 


8.5 


366.7 


16.2 





25 


C374 


03 31 30.99 


-28 02 58.6 


8.8 


89.2 


10.0 


77.1 


15.6 









03 31 31.23 


-27 32 39.1 


9.1 


94.2 


10.4 


94.1 


17.9 









03 31 31.61 


-27 45 19.8 


13.0 


99.3 


7.7 


100.8 


13.4 









03 31 32.18 


-27 32 07.6 


14.0 


148.5 


10.6 


141.6 


17.7 


-1 






03 31 32.23 


-27 43 08.6 


8.7 


66.4 


7.6 


85.4 


15.7 









03 31 32.83 


-28 01 16.4 


16.8 


154.8 


9.2 


248.5 


22.0 


2 


26 


C379 


03 31 33.38 


-27 58 01.7 


7.3 


61.6 


8.4 


64.6 


15.0 









03 31 33.83 


-27 58 45.6 


10.5 


88.3 


8.5 


124.1 


18.5 


-1 






03 31 33.98 


-27 39 34.9 


8.9 


72.6 


8.2 


90.6 


16.4 
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Table 2 — Continued 



RA 


Dec 


SNR 


Op 


A5p 


S^ 


ASi Res VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


yuJy 


)i3y 


yuJy 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) (8) (9) 


(10) 



03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 
03 31 



34.17 
34.23 
35.20 
35.25 
35.50 
35.91 
36.11 
36.40 
36.55 
37.73 
38.47 
38.55 
39.05 
39.55 
39.99 
40.07 
40.20 
40.99 
41.81 
42.15 
42.84 
43.23 
43.36 
43.44 
43.50 
43.76 
43.90 
44.03 
44.47 



-27 55 44.6 
-27 38 28.7 
-27 35 09.0 
-28 04 11.8 
-27 54 35.4 
-27 31 58.1 
-27 39 40.7 
-27 46 41.8 
-27 31 26.5 
-27 51 41.3 
-27 59 42.1 
-27 38 08.9 
-27 53 00.5 
-27 41 19.7 
-27 41 57.5 
-27 36 48.0 
-27 56 23.1 
-27 44 35.2 
-27 55 37.2 
-27 45 49.6 
-27 48 36.9 
-27 54 05.5 
-27 51 02.8 
-27 42 49.1 
-27 47 22.6 
-27 58 56.9 
-27 34 54.8 
-27 38 35.9 
-27 42 12.8 



7.2 
48.4 
16.5 
11.3 

8.8 

7.2 
15.2 

7.8 
23.5 
14.4 
46.0 
15.0 

8.5 
22.9 
11.6 
20.6 

8.1 
11.4 
11.9 
12.7 

7.2 
15.4 
10.1 
10.2 
10.1 
12.8 

8.8 
34.6 

9.4 



57.9 

393.8 

145.9 

112.0 

67.1 

72.5 

122.9 

59.2 

236.0 

105.2 

389.4 

124.3 

61.6 

171.8 

88.1 

170.1 

62.1 

86.1 

90.7 

95.4 

53.0 

113.8 

75.1 

77.9 

73.6 

103.4 

75.0 

272.7 

71.6 



7.8 
8.4 
8.9 
9.9 
7.6 

10.0 
8.1 
7.6 

10.1 
7.3 
8.5 
8.2 
7.3 
7.5 
7.6 
8.2 
7.7 
7.6 
7.6 
7.5 
7.4 
7.4 
7.4 
7.7 
7.3 
8.1 
8.5 
7.9 
7.5 



79.1 

602.5 

162.5 

113.2 

87.0 

72.4 

123.0 

58.2 

236.0 

110.8 

425.1 

124.5 

78.7 

206.9 

75.2 

218.4 

78.7 

76.5 

81.2 

94.8 

48.9 

122.3 

118.6 

115.5 

89.4 

103.8 

125.5 

322.9 

125.7 



16.7 
19.5 
16.5 
17.1 
15.8 
17.2 
13.9 
13.0 
17.4 
13.0 
15.5 
14.1 
15.0 
14.7 
11.8 
16.9 
15.7 
12.1 
12.1 
12.9 
12.1 
13.4 
17.5 
17.5 
14.4 
14.0 
21.1 
15.3 
19.2 



-1 
2 









-1 
-1 
-1 

1 


-2 
-1 






-1 





1 

2 




27 



28 
29 
30 
31 



32 



33 
34 
35 



C381 



C382 
C387 

C388 



37 

38 



C392 
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Table 2 — Continued 



RA 


Dec 


SNR 


s. 


ASp 


S^ 


ASi 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


)iJy 


yuJy 


)iJy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 31 45.96 


-27 38 23.5 


7.7 


59.8 


7.8 


70.9 


15.1 









03 31 45.97 


-27 51 30.5 


13.9 


100.1 


7.2 


133.7 


15.2 





39 




03 31 46.10 


-28 00 26.8 


35.1 


292.3 


8.3 


307.2 


14.8 





40 


C395 


03 31 46.26 


-27 33 26.7 


9.5 


84.1 


8.9 


85.4 


15.5 









03 31 46.59 


-27 57 35.0 


44.9 


349.6 


7.8 


400.0 


14.6 


2 


41 


C396 


03 31 47.38 


-27 45 42.3 


13.9 


99.6 


7.2 


91.1 


11.7 





42 




03 31 47.65 


-27 50 14.1 


11.4 


82.0 


7.2 


95.2 


13.8 


1 


43 




03 31 48.05 


-27 48 02.0 


9.6 


68.3 


7.1 


92.4 


15.1 









03 31 48.57 


-28 04 34.6 


18.1 


164.8 


9.1 


259.1 


21.5 


2 






03 31 48.75 


-27 33 12.0 


19.6 


174.2 


8.8 


214.4 


17.5 


2 






03 31 49.07 


-27 55 19.8 


I.I 


57.5 


7.4 


55.8 


12.5 









03 31 49.53 


-28 03 02.8 


7.1 


60.7 


8.7 


85.3 


18.9 









03 31 49.71 


-27 43 26.6 


17.3 


124.0 


7.2 


191.5 


16.9 


2 


45 




03 31 49.87 


-27 43 53.9 


10.5 


75.7 


7.2 


76.0 


12.4 









03 31 49.89 


-27 48 39.0 


209. 


1484. 


7.1 


2548. 


18.0 


2 


46 


C403 


03 31 50.03 


-27 58 06.6 


25.6 


197.6 


7.7 


216.9 


14.1 





47 




03 31 50.05 


-27 39 48.3 








873.9 


40.2 


3 


48 


C405 


03 31 49.97 


-27 39 48.1 


11.1 


84.1 


7.6 


473.2 


49.6 


2 


48B 




03 31 50.13 


-27 39 48.4 


37.1 


281.8 


7.6 


545.4 


20.9 


2 


48A 




03 31 50.32 


-27 58 19.3 


23.6 


183.2 


7.8 


212.7 


14.9 


-1 


49 




03 31 50.35 


-27 41 20.3 


11.5 


85.7 


7.4 


94.6 


13.6 





50 




03 31 50.47 


-28 02 59.0 


10.7 


91.3 


8.5 


90.6 


14.5 









03 31 50.75 


-27 53 52.7 


10.5 


75.8 


7.2 


84.3 


13.3 









03 31 50.79 


-27 47 03.9 


82.0 


574.8 


7.0 


623.1 


12.7 


-2 


51 


C406 


03 31 51.11 


-27 44 37.6 


13.4 


96.9 


7.2 


97.4 


12.5 





52 




03 31 51.29 


-27 50 56.3 


9.7 


69.3 


7.1 


87.8 


14.6 





53 




03 31 51.90 


-27 56 48.8 


8.2 


61.3 


7.5 


45.5 


10.6 









03 31 51.94 


-27 53 27.2 


7.1 


51.4 


7.2 


54.3 


12.8 





54 




03 31 52.04 


-27 43 22.0 


20.7 


145.2 


7.0 


219.8 


21.9 


3 


55 
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Table 2 — Continued 



RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




/iJy 


/iJy 


/iJy 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 31 52.13 


-27 39 26.6 


108. 


829.9 


7.7 


965.6 


14.8 


2 


56 




03 31 52.48 


-28 03 18.9 


9.8 


83.9 


8.5 


102.6 


16.8 


-1 






03 31 52.82 


-27 44 30.4 


15.4 


110.2 


7.2 


136.9 


14.4 


1 


57 




03 31 53.44 


-28 02 21.4 


68.1 


562.2 


8.3 


658.7 


16.0 


-2 


58 


C411 


03 31 53.60 


-27 41 57.4 


8.5 


61.9 


7.2 


51.8 


11.1 









03 31 54.11 


-27 50 05.0 


8.4 


58.0 


7.0 


65.0 


13.1 





59 




03 31 54.65 


-28 01 01.5 


7.4 


58.8 


8.0 


47.5 


12.0 









03 31 54.87 


-27 53 41.2 


8.6 


63.9 


7.2 


127.4 


20.4 





60 




03 31 55.01 


-27 44 11.0 


32.1 


233.0 


7.2 


232.6 


12.4 





61 




03 31 55.30 


-27 46 35.2 


9.0 


62.8 


7.0 


67.1 


12.6 









03 31 56.27 


-27 40 02.1 


9.9 


73.1 


7.4 


98.4 


15.7 


-1 


62 




03 31 56.45 


-27 52 36.9 


12.4 


90.5 


7.2 


103.9 


13.7 


-1 


63 




03 31 56.72 


-27 52 26.1 


11.7 


84.2 


7.2 


113.2 


15.2 


-1 


64 




03 31 56.83 


-27 49 34.1 


10.0 


69.8 


6.9 


68.6 


11.8 









03 31 56.88 


-27 59 39.7 


7.2 


55.6 


7.8 


76.6 


16.8 


1 


65 




03 31 57.76 


-27 42 08.8 


13.7 


99.5 


7.2 


158.8 


17.1 


2 


66 




03 31 57.78 


-28 05 28.3 


8.1 


70.3 


8.8 


78.7 


16.5 









03 31 58.13 


-27 35 22.0 


9.8 


79.6 


8.1 


93.1 


15.6 









03 31 58.19 


-27 38 16.6 


9.2 


71.6 


I.I 


83.4 


14.8 





67 




03 31 58.29 


-27 50 42.0 


10.1 


70.0 


6.9 


72.2 


12.1 





68 




03 31 58.76 


-27 31 59.8 


10.2 


89.0 


8.7 


81.6 


14.1 









03 31 58.93 


-27 43 59.3 


7.9 


56.6 


7.3 


101.4 


19.0 


1 






03 31 59.64 


-27 36 00.1 


7.8 


62.8 


8.0 


81.8 


16.6 









03 31 59.85 


-27 45 40.8 


20.7 


151.2 


7.3 


179.1 


14.1 





70 


Al 


03 32 00.41 


-28 02 22.7 


7.4 


61.7 


8.2 


73.7 


16.0 









03 32 00.85 


-27 35 57.1 


216. 


1718. 


7.9 


1915. 


14.6 


-2 


71 


C421 


03 32 01.19 


-27 33 14.0 


7.4 


63.2 


8.8 


92.9 


19.9 









03 32 01.45 


-27 46 47.8 








55390. 


45.0 


3 


73 


C422 


03 32 01.29 


-27 46 47.9 


2000. 


14110. 


7.4 


28890. 


21.3 


2 


73A 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




/iJy 


fiJj 


/ijy 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 32 01.59 


-27 46 47.7 


1940. 


13840. 


7.4 


31920. 


23.2 


2 


73B 




03 32 02.13 


-27 41 28.8 


7.2 


52.8 


7.2 


70.3 


15.1 









03 32 02.84 


-27 56 13.3 


34.2 


248.2 


7.2 


273.1 


13.3 





74 


C424 


03 32 03.06 


-27 35 16.9 


7.2 


57.9 


8.1 


75.5 


16.8 









03 32 03.19 


-28 03 29.7 


15.7 


131.9 


8.5 


169.4 


17.5 









03 32 03.68 


-27 46 04.1 


10.9 


79.5 


7.3 


95.8 


14.3 





76 




03 32 03.88 


-27 57 04.4 


8.4 


61.6 


7.3 


88.2 


16.3 









03 32 03.89 


-27 58 05.2 


33.4 


254.6 


7.6 


334.5 


15.9 


2 




C425 


03 32 04.33 


-28 01 57.3 




62.4 


8.1 


97.7 


19.1 


1 






03 32 04.34 


-27 33 07.0 


8.6 


77.5 


9.1 


100.4 


18.9 









03 32 04.68 


-28 00 57.9 


20.0 


156.1 


7.8 


186.9 


15.2 


1 


78 




03 32 04.90 


-27 46 47.5 


9.6 


71.9 


7.4 


130.1 


19.4 


-2 


79 




03 32 04.96 


-28 02 14.3 


8.2 


66.4 


8.1 


58.6 


12.8 









03 32 05.26 


-28 04 15.4 


8.2 


68.0 


8.5 


103.8 


19.7 









03 32 05.85 


-27 48 20.3 


7.4 


53.2 


7.0 


46.5 


11.0 









03 32 06.11 


-27 32 35.9 


1110. 


10250. 


9.2 


11640. 


44.6 


3 


80 


C430 


03 32 06.38 


-27 56 26.7 


7.1 


50.5 


7.1 


63.6 


14.5 





81 




03 32 06.45 


-27 47 29.1 


11.6 


83.5 


7.2 


107.7 


14.8 





82 




03 32 07.00 


-28 01 36.5 


7.9 


62.6 


7.9 


84.3 


16.8 









03 32 07.31 


-27 51 20.8 


13.1 


89.1 


6.8 


120.7 


14.5 


1 


83 




03 32 08.56 


-27 46 48.4 


21.9 


154.0 


6.9 


235.9 


16.1 


-1 


84 


A4,C433 


03 32 08.68 


-27 47 34.7 


238. 


1649. 


6.9 


2124. 


14.2 


2 


85 


A6,C434 


03 32 09.72 


-27 42 48.6 


31.7 


220.6 


7.0 


264.7 


13.7 


-2 


86 


A7,C435 


03 32 09.84 


-27 35 04.0 


7.1 


55.5 


7.9 


71.2 


16.3 









03 32 09.86 


-27 50 16.1 


8.5 


58.7 


6.9 


89.2 


16.0 





87 




03 32 10.08 


-27 31 28.9 


7.8 


72.6 


9.3 


73.8 


16.2 









03 32 10.17 


-27 59 38.5 








1196. 


41.1 


3 


88 


C438 


03 32 09.84 


-27 59 33.2 


23.6 


179.7 


7.4 


390.6 


22.3 


2 


88C 




03 32 10.17 


-27 59 38.5 


43.7 


321.0 


7.4 


502.7 


17.4 


2 


88A 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


ASi 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


)iJy 


yuJy 


)iJy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 32 10.53 


-27 59 40.7 


13.2 


98.1 


7.4 


334.9 


31.9 


2 


88B 




03 32 10.68 


-28 04 00.2 


8.7 


72.7 


8.4 


67.6 


13.8 









03 32 10.71 


-28 05 04.9 


7.1 


61.6 


8.7 


54.8 


13.9 









03 32 10.74 


-27 48 07.5 


8.6 


58.9 


6.8 


64.2 


12.4 





89 




03 32 10.81 


-27 46 28.2 


24.9 


169.8 


6.8 


211.7 


13.6 


1 


91 


A8,C441 


03 32 10.83 


-27 59 26.2 


10.5 


78.7 


7.5 


190.4 


24.7 


2 


90 




03 32 10.92 


-27 44 15.3 


402. 


2729. 


6.8 


3312. 


13.3 


2 


92 


A9,C442 


03 32 11.00 


-27 40 54.1 


45.3 


317.1 


7.0 


360.0 


13.2 


-1 


93 


A10,C443 


03 32 11.51 


-27 48 15.9 


9.0 


61.6 


6.8 


74.5 


13.3 





94 




03 32 11.53 


-27 47 13.4 


28.8 


198.9 


6.9 


243.4 


13.6 


-1 


95 


All 


03 32 11.66 


-27 37 26.3 


470. 


3552. 


7.5 


3999. 


14.2 


-2 


96 


C445 


03 32 11.72 


-27 34 13.4 


11.9 


98.4 


8.3 


100.3 


14.5 









03 32 12.22 


-28 05 16.8 


7.0 


60.8 


8.7 


72.3 


17.0 









03 32 12.45 


-28 01 01.7 


12.6 


94.3 


7.5 


107.5 


14.3 









03 32 13.09 


-27 43 51.0 


110. 


742.2 


6.7 


1452. 


18.7 


2 


97 


A12,C447 


03 32 13.24 


-27 40 43.8 


8.5 


59.9 


7.0 


68.9 


13.3 









03 32 13.25 


-27 42 41.4 


12.9 


89.1 


6.9 


88.7 


11.9 





99 


A13,C448 


03 32 13.35 


-27 39 35.1 


7.3 


53.4 


7.3 


76.2 


16.3 





100 




03 32 13.61 


-27 34 04.7 


7.5 


63.0 


8.3 


81.8 


17.2 


-1 






03 32 13.85 


-27 56 00.3 


7.5 


51.1 


6.8 


68.2 


14.4 









03 32 14.16 


-27 49 10.5 


14.3 


98.8 


6.9 


135.3 


14.7 


-1 


102 


A14,C449 


03 32 14.85 


-27 56 40.9 


15.9 


111.3 


7.0 


113.5 


12.2 





103 


C450 


03 32 15.42 


-27 37 06.8 


15.9 


118.8 


7.4 


112.5 


12.3 





104 




03 32 15.93 


-28 03 47.5 


14.0 


117.0 


8.3 


186.7 


19.8 


2 






03 32 15.95 


-27 34 38.6 


15.3 


123.9 


8.1 


214.0 


20.6 


-1 


106 




03 32 16.21 


-27 39 30.7 


10.1 


73.5 


7.3 


78.1 


13.1 









03 32 16.67 


-27 39 52.0 


7.2 


52.2 


7.3 


66.6 


15.0 









03 32 16.71 


-28 04 24.2 


8.6 


72.2 


8.4 


75.9 


15.0 









03 32 17.07 


-27 58 46.7 


356. 


2610. 


7.3 


3019. 


14.0 


-2 


107 


C453 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


)iJy 


yuJy 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 32 17.09 


-27 59 16.8 


16.2 


118.6 


7.4 


177.9 


17.0 


-1 


109 


. . . 


03 32 17.16 


-27 43 03.5 


12.8 


85.7 


6.7 


126.7 


15.3 


1 


108 


A15 


03 32 17.19 


-27 52 21.1 


12.6 


85.5 


6.8 


102.1 


13.3 





110 


A16 


03 32 18.03 


-27 47 18.8 


65.1 


443.8 


6.8 


517.5 


13.1 


-1 


112 


A17,C455 


03 32 18.35 


-27 50 55.7 


8.2 


55.1 


6.7 


72.7 


14.1 







A18 


03 32 19.16 


-27 54 07.6 








11100. 


51.9 


3 


113 




03 32 18.54 


-27 54 12.1 


149. 


1001. 


6.7 


4036. 


32.9 


2 


113B 


A19,C456 


03 32 19.16 


-27 54 07.6 


124. 


829.5 


6.7 


2972. 


29.9 


2 


113A 


C458 


03 32 19.75 


-27 54 02.0 


118. 


793.5 


6.7 


4579. 


46.1 


2 


113C 


A21,C462 


03 32 18.54 


-27 31 46.2 


13.9 


122.0 


8.8 


132.1 


16.0 


-1 






03 32 19.09 


-27 44 30.1 


7.6 


51.7 


6.6 


53.1 


11.6 









03 32 19.18 


-27 31 39.1 


9.0 


79.8 


8.8 


160.1 


25.0 


1 






03 32 19.41 


-27 40 51.9 


8.7 


61.2 


7.0 


49.8 


10.5 









03 32 19.42 


-27 52 17.8 








330.0 


30.7 


3 


114 


A20,C460 


03 32 19.08 


-27 52 15.3 


7.7 


51.2 


6.7 


80.7 


15.9 


1 


114B 




03 32 19.51 


-27 52 17.9 


22.6 


147.6 


6.7 


191.4 


13.9 





114A 




03 32 19.81 


-27 41 23.3 


21.5 


148.1 


6.9 


177.2 


13.5 





115 


A22 


03 32 19.92 


-27 57 20.6 


11.8 


84.7 


7.1 


90.3 


12.7 





116 




03 32 20.28 


-27 52 22.2 


10.3 


69.1 


6.7 


83.6 


13.2 





117 




03 32 20.97 


-27 33 46.3 


8.4 


70.4 


8.2 


85.8 


16.2 









03 32 21.08 


-27 35 30.4 


41.4 


321.7 


7.8 


360.9 


14.6 


-1 


119 


C463 


03 32 21.29 


-27 44 35.9 


28.6 


193.1 


6.7 


241.1 


13.4 


-1 


120 


A23,C464 


03 32 21.74 


-28 01 53.7 


14.4 


113.3 


7.9 


129.6 


15.0 


-1 






03 32 22.16 


-28 02 02.9 


9.8 


75.6 


7.9 


114.8 


18.3 


1 






03 32 22.49 


-27 49 35.0 








193.0 


25.1 


3 


123 




03 32 22.17 


-27 49 36.3 


7.0 


46.3 


6.6 


77.0 


16.3 


-1 


123B 




03 32 22.49 


-27 49 35.0 


10.1 


67.8 


6.7 


116.9 


17.0 





123A 




03 32 22.61 


-27 44 26.2 


16.2 


108.7 


6.7 


131.8 


13.2 





125 


A26,C467 


03 32 22.61 


-28 00 24.1 


19.9 


152.4 


7.6 


520.6 


32.7 


2 


124 


C466 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


ASi 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


/iJy 


jJ,Jj 


fiJj 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 32 22.86 


-27 32 12.9 


11.4 


103.2 


8.8 


129.9 


17.9 


-1 


. . . 


. . , 


03 32 23.27 


-27 31 31.1 


8.1 


73.2 


9.0 


76.7 


16.0 









03 32 23.69 


-27 36 48.7 


22.4 


173.0 


1. 1 


265.6 


17.9 


-2 


127 


C468 


03 32 23.81 


-27 58 45.8 


24.5 


177.9 


7.3 


249.5 


15.9 


1 


128 


C469 


03 32 24.19 


-27 58 00.4 


7.5 


55.5 


7.1 


127.1 


22.1 


1 






03 32 24.32 


-28 01 14.5 


16.0 


125.3 


7.8 


140.8 


14.7 





129 




03 32 24.54 


-27 54 43.3 


7.2 


48.1 


6.6 


90.0 


17.7 


-1 


130 


A27 


03 32 24.69 


-27 53 34.5 


10.5 


67.9 


6.6 


87.0 


13.6 









03 32 25.06 


-27 38 22.8 


12.6 


93.0 


7.4 


130.8 


16.1 





131 




03 32 25.18 


-27 54 50.2 


11.5 


77.9 


6.7 


106.4 


14.3 





132 


A28 


03 32 25.19 


-27 42 19.3 


9.4 


64.3 


6.8 


88.5 


14.6 





133 




03 32 26.54 


-27 32 42.5 


13.5 


116.2 


8.5 


149.6 


17.5 


-1 






03 32 26.74 


-27 36 14.2 


8.2 


64.8 


7.9 


85.7 


16.6 









03 32 26.77 


-28 04 54.2 


20.4 


181.3 


8.8 


220.0 


17.3 







C470 


03 32 26.98 


-27 41 07.5 


1080. 


7900. 


7.3 


20770. 


58.2 


3 


134 


A29,C471 


03 32 27.75 


-27 50 41.1 


10.5 


68.2 


6.5 


73.5 


11.7 







A30 


03 32 27.81 


-27 37 49.8 


13.2 


98.9 


7.5 


136.3 


16.1 





135 




03 32 28.00 


-27 46 39.6 


13.0 


85.8 


6.6 


103.2 


13.0 





136 


A31 


03 32 28.36 


-27 38 42.2 


17.4 


128.8 


7.4 


143.7 


13.7 


-1 


137 


A32 


03 32 28.43 


-27 58 10.0 


7.4 


52.9 


7.1 


160.1 


27.5 


-1 


138 




03 32 28.51 


-27 46 58.1 


9.2 


58.5 


6.6 


103.8 


17.1 


1 






03 32 28.58 


-27 35 37.1 


9.4 


74.5 


7.9 


81.0 


14.4 









03 32 28.75 


-27 46 20.6 


29.6 


197.1 


6.6 


265.5 


14.0 


-1 


139 


A34,C474 


03 32 28.84 


-27 43 55.6 








4674. 


86.5 


3 


140 


A33,A35 


03 32 28.67 


-27 44 05.2 


21.2 


148.5 


7.0 


2519. 


125. 


2 


140B 


C473 


03 32 28.84 


-27 43 55.6 


30.7 


214.7 


7.0 


894.6 


35.2 


2 


140A 




03 32 28.99 


-27 43 49.6 


11.6 


81.0 


7.0 


525.3 


48.8 


2 


140D 




03 32 29.60 


-27 43 30.8 


8.7 


60.7 


7.0 


874.6 


107. 


2 


140C 


C476 


03 32 29.15 


-27 35 41.8 


9.5 


75.6 


8.0 


78.8 


14.1 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


)iJy 


yuJy 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 32 29.36 


-28 03 29.1 


19.7 


170.9 


8.7 


175.0 


15.2 


-1 




. , . 


03 32 29.40 


-27 35 07.9 


8.5 


67.7 


7.9 


82.4 


15.6 









03 32 29.86 


-27 44 24.5 


38.8 


268.0 


6.9 


1077. 


33.8 


2 


141 


A36,C477 


03 32 29.99 


-27 44 05.3 


26.9 


188.7 


7.0 


451.2 


22.8 


2 


142 


A38,C478 


03 32 30.57 


-27 59 11.6 


24.6 


170.9 


7.2 


442.3 


24.8 


2 


143 


C479 


03 32 31.17 


-27 39 18.2 


7.7 


57.6 


7.4 


83.9 


16.7 


1 






03 32 31.45 


-27 58 51.9 


7.8 


54.7 


7.2 


82.5 


16.6 





144 




03 32 31.49 


-27 46 23.5 


14.6 


96.4 


6.6 


109.7 


12.5 





145 


A41 


03 32 31.55 


-27 50 28.8 


7.5 


49.0 


6.5 


58.8 


12.8 





146 




03 32 31.66 


-27 34 15.9 


9.5 


77.1 


8.1 


76.9 


13.9 









03 32 31.67 


-28 04 35.6 


7.9 


72.5 


9.2 


392.1 


35.2 


3 


147 


C481 


03 32 32.02 


-28 03 09.9 








27850. 


72.7 


3 


148 




03 32 31.99 


-28 03 02.9 


433. 


3853. 


8.9 


9355. 


29.3 


2 


148C 




03 32 32.02 


-28 03 09.9 


585. 


5210. 


8.9 


7233. 


19.2 


2 


148A 


C482 


03 32 32.16 


-28 03 17.8 


655. 


5831. 


8.9 


9402. 


21.4 


2 


148B 




03 32 32.58 


-28 03 02.2 


49.3 


428.7 


8.7 


495.6 


16.6 


1 


148D 




03 32 32.09 


-27 33 10.2 


16.4 


135.8 


8.3 


138.9 


14.5 









03 32 32.16 


-28 05 07.4 


7.2 


66.1 


9.4 


75.2 


17.9 









03 32 32.19 


-28 04 26.8 


11.6 


106.6 


9.3 


134.5 


18.9 









03 32 32.82 


-27 46 08.3 


7.9 


55.3 


6.7 


97.9 


17.4 





149 




03 32 33.44 


-27 52 28.1 


15.7 


104.4 


6.7 


143.5 


14.4 


-1 


151 


A42,C485 


03 32 33.51 


-28 00 40.2 


10.8 


82.2 


7.6 


94.3 


14.4 









03 32 34.49 


-27 50 04.8 


8.0 


52.3 


6.6 


56.0 


11.9 









03 32 34.75 


-27 39 57.9 


7.5 


56.1 


7.5 


91.7 


18.1 





152 




03 32 34.90 


-28 00 45.7 


10.3 


81.2 


7.7 


122.0 


17.6 


1 


153 




03 32 34.96 


-27 54 55.3 


14.2 


93.4 


6.6 


194.1 


19.2 


1 


155 


A43 


03 32 35.01 


-27 55 32.8 


6.4^ 


42.6 


6.7 


508.4 


86.0 


2 


154 


A44 


03 32 35.38 


-27 35 19.4 


12.1 


98.7 


8.1 


116.4 


15.7 









03 32 35.72 


-27 49 16.5 


7.6 


50.1 


6.6 


80.4 


15.8 


1 


156 


A46 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




/iJy 


fiJj 


/ijy 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 32 36.10 


-28 01 37.8 


11.0 


87.6 


8.0 


80.4 


13.0 





. . . 




03 32 36.19 


-27 49 32.0 


8.8 


59.6 


6.6 


84.8 


14.4 





157 




03 32 36.44 


-28 00 51.1 


7.3 


54.4 


7.8 


129.5 


25.4 


-1 






03 32 36.45 


-27 33 43.4 


11.2 


94.0 


8.4 


86.2 


13.6 









03 32 36.53 


-27 34 53.4 


17.5 


143.5 


8.2 


164.7 


15.6 





158 




03 32 37.23 


-27 57 48.3 


13.3 


94.6 


7.1 


110.5 


13.7 





159A 




03 32 37.74 


-27 50 00.6 


22.5 


148.8 


6.6 


169.8 


12.5 





161 


A48,C489 


03 32 37.78 


-27 52 12.6 


14.5 


94.6 


6.5 


112.7 


12.7 


-1 


162 


A49 


03 32 38.01 


-27 31 59.9 


8.9 


79.1 


9.0 


99.1 


18.2 









03 32 38.80 


-27 44 49.5 


8.5 


58.3 


6.8 


61.4 


12.1 





164 




03 32 38.84 


-27 49 56.2 


10.4 


69.6 


6.7 


79.2 


12.7 





163 




03 32 38.92 


-27 59 18.9 




57.4 


7.3 


75.4 


15.2 





166 




03 32 38.93 


-27 57 00.9 


21.6 


152.7 


7.0 


173.5 


13.2 





165 


C494 


03 32 39.19 


-27 53 57.9 


10.0 


64.9 


6.7 


85.4 


14.0 





167 




03 32 39.41 


-27 54 11.7 


8.5 


56.6 


6.7 


71.2 


13.7 





168 




03 32 39.49 


-27 53 01.8 


16.4 


106.7 


6.5 


133.3 


13.0 





169 


A51 


03 32 39.64 


-28 01 11.3 


7.8 


61.9 


7.9 


72.4 


15.2 









03 32 39.70 


-27 48 51.2 


7.4 


48.9 


6.6 


60.7 


13.1 





170 


A52 


03 32 39.73 


-28 03 11.6 








213.3 


29.2 


3 


171 


C495 


03 32 39.32 


-28 03 10.9 


7.6 


61.7 


8.3 


90.6 


18.8 





171B 




03 32 39.73 


-28 03 11.6 


13.5 


112.1 


8.3 


127.6 


15.8 





171A 




03 32 40.76 


-27 55 05.6 


8.1 


54.4 


6.8 


67.2 


13.5 





172 




03 32 40.85 


-27 55 47.1 


23.4 


161.6 


6.9 


185.0 


13.1 





173 


A53 


03 32 40.86 


-28 04 23.4 


12.8 


112.8 


8.8 


121.3 


15.9 









03 32 41.63 


-28 01 28.1 


64.7 


515.5 


7.9 


581.6 


14.9 


-1 


174 


C497 


03 32 41.99 


-27 39 49.7 


35.9 


279.1 


7.7 


395.9 


16.8 


2 


175 




03 32 42.57 


-27 38 16.4 








92720. 


74.4 


3 


176 




03 32 42.01 


-27 38 19.2 


2610. 


22170. 


8.5 


47010. 


25.2 


2 


176A 


C500 


03 32 43.14 


-27 38 13.5 


1260. 


10690. 


8.5 


37190. 


37.1 


2 


176B 


C501 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


ASi 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


)iJy 


yuJy 


)iJy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 32 42.57 


-27 38 26.2 


10.9 


93.7 


8.5 


186.8 


24.1 


-1 






03 32 43.20 


-27 55 14.3 


9.0 


63.2 


6.9 


90.6 


15.4 





177 


A54 


03 32 44.18 


-27 51 41.9 








516.2 


25.5 


3 


178 


A55,C502 


03 32 44.07 


-27 51 43.7 


22.8 


148.3 


6.5 


282.7 


17.7 


2 


178B 




03 32 44.28 


-27 51 41.2 


41.8 


264.1 


6.5 


315.9 


12.7 





178 A 




03 32 44.22 


-27 57 44.5 


9.6 


69.9 


7.2 


67.1 


12.0 





179 




03 32 44.67 


-27 42 02.7 


8.5 


60.8 


7.2 


90.9 


16.5 









03 32 44.88 


-27 47 27.9 


8.3 


55.3 


6.6 


122.2 


20.1 





180 


A56 


03 32 45.04 


-27 54 39.5 


9.3 


66.2 


6.9 


108.4 


16.8 


-1 


181 


A57 


03 32 45.42 


-28 04 50.3 








3508. 


34.2 


3 


182 


C504 


03 32 45.28 


-28 04 48.1 


55.4 


488.9 


8.8 


825.2 


22.0 


2 


182a 




03 32 45.42 


-28 04 50.3 


209. 


1845. 


8.8 


2700. 


19.8 


2 


182b 




03 32 45.97 


-27 53 16.0 


20.0 


132.5 


6.6 


158.9 


12.9 





184 


A58 


03 32 46.33 


-27 53 26.9 


13.6 


89.6 


6.6 


90.8 


11.4 





185 


A59 


03 32 46.85 


-27 51 21.0 


13.5 


89.8 


6.6 


121.0 


14.0 





187 


A60 


03 32 46.88 


-27 42 15.5 


15.3 


109.1 


7.2 


131.3 


14.1 





186 




03 32 46.97 


-27 39 03.2 


12.8 


103.8 


8.1 


115.7 


15.0 





188 




03 32 47.32 


-27 42 47.9 


10.1 


70.6 


7.0 


83.7 


13.6 





189 




03 32 47.90 


-27 42 33.2 


23.8 


169.2 


7.1 


216.0 


14.6 


-2 


190 




03 32 48.30 


-27 56 27.0 


11.3 


81.8 


7.0 


101.4 


13.9 





191 




03 32 48.55 


-27 49 34.7 


13.4 


89.5 


6.7 


135.1 


15.4 





192 


A62 


03 32 49.20 


-27 40 50.8 


698. 


5243. 


7.5 


6157. 


14.4 


2 


193 


C511 


03 32 49.33 


-27 58 44.8 


23.6 


178.1 


7.6 


222.7 


15.2 


-1 


194 


C512 


03 32 49.44 


-27 42 35.5 


463. 


3302. 


7.1 


3931. 


13.8 


2 


195 


C513 


03 32 49.94 


-27 34 46.0 


13.4 


114.4 


8.5 


187.7 


20.7 


-1 


196 




03 32 49.96 


-27 34 32.8 


30.0 


253.5 


8.4 


407.4 


20.1 


2 


197 


C516 


03 32 50.87 


-28 03 17.9 


9.6 


79.3 


8.2 


98.3 


16.3 









03 32 51.66 


-27 39 37.2 


10.2 


80.8 


7.9 


75.0 


12.9 





198 




03 32 51.81 


-27 59 56.6 


11.2 


88.3 


I.I 


104.1 


14.9 





199 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


)iJy 


yuJy 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 32 51.84 


-27 44 37.0 


10.5 


73.3 


7.0 


110.7 


16.1 





200 


. , . 


03 32 51.86 


-27 42 29.7 


8.3 


59.7 


7.2 


76.6 


14.8 


1 






03 32 52.08 


-27 44 25.4 


20.3 


142.8 


7.0 


163.8 


13.3 


-1 


201 




03 32 52.22 


-27 42 29.2 


8.1 


59.2 


7.2 


99.4 


18.0 


-1 






03 32 52.26 


-28 02 08.8 


11.8 


97.4 


8.1 


82.8 


12.5 









03 32 52.32 


-27 45 42.0 


9.2 


63.4 


6.9 


101.7 


16.5 


-1 






03 32 52.56 


-27 59 43.3 


13.2 


102.7 


7.8 


104.4 


13.6 





202 


C518 


03 32 52.88 


-27 38 38.1 


15.7 


126.6 


8.1 


152.2 


15.9 





203 




03 32 53.35 


-28 01 59.4 


53.1 


439.0 


8.3 


1064. 


40.2 


3 


204 


C520 


03 32 55.28 


-27 33 09.7 


7.9 


69.4 


8.7 


74.7 


15.7 









03 32 56.49 


-27 58 48.3 


170. 


1313. 


I.I 


1531. 


14.8 


2 


206 


C521 


03 32 56.66 


-27 31 54.9 


7.2 


64.4 


8.9 


86.6 


18.8 









03 32 56.77 


-27 32 06.1 


12.8 


114.1 


8.9 


162.5 


19.8 









03 32 57.10 


-28 02 10.3 






8.5 


26490. 


57.3 


3 


207 




03 32 56.76 


-28 02 11.5 


433. 


3630. 


8.6 


8843. 


28.4 


2 


207B 


C523 


03 32 57.10 


-28 02 10.3 


315. 


2680. 


8.5 


7971. 


32.5 


2 


207A 


C524 


03 32 57.53 


-28 02 09.5 


267. 


2270. 


8.5 


9693. 


44.2 


2 


207C 




03 32 57.00 


-27 33 44.0 


13.5 


115.7 


8.6 


117.9 


15.0 


-1 






03 32 57.32 


-27 43 36.0 


8.6 


63.9 


7.5 


78.7 


14.9 









03 32 59.21 


-27 43 25.5 


18.2 


136.3 


7.5 


147.8 


13.6 





209 


C525 


03 32 59.31 


-27 35 34.5 


19.9 


165.6 


8.3 


184.1 


15.4 





210 




03 32 59.51 


-27 32 25.6 


7.0 


62.0 


8.9 


69.1 


16.5 









03 33 00.55 


-27 40 11.8 


9.0 


70.1 


7.7 


104.9 


17.6 


1 






03 33 01.21 


-27 58 16.3 


7.8 


61.1 


7.6 


68.2 


14.1 





211 




03 33 01.47 


-28 02 51.7 


11.6 


102.7 


8.7 


121.3 


16.9 









03 33 01.59 


-27 56 50.5 


7.2 


52.6 


7.6 


78.3 


17.3 









03 33 01.99 


-27 44 33.7 


7.3 


56.8 


7.6 


47.6 


11.7 









03 33 02.63 


-27 48 23.4 


10.8 


79.8 


7.3 


115.1 


16.4 


1 






03 33 02.71 


-27 56 42.5 


29.6 


223.2 


7.5 


249.7 


14.1 





213 


C528 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


A^, 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


yuJy 


)i3y 


^Jy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 33 03.02 


-27 51 46.5 


11.8 


86.4 


7.3 


107.0 


14.5 





214 


A64 


03 33 03.05 


-27 37 28.2 


8.3 


68.9 


8.3 


83.2 


16.3 









03 33 03.26 


-28 04 09.9 


7.4 


65.4 


9.0 


72.0 


16.6 









03 33 03.32 


-27 53 28.4 


25.2 


186.6 


7.4 


210.3 


14.0 





216 


C529 


03 33 03.74 


-27 36 11.2 


29.9 


253.3 


8.5 


279.3 


15.7 





217 


C530 


03 33 04.47 


-27 38 02.1 


20.0 


161.0 


8.1 


198.4 


16.1 





219 


C531 


03 33 04.73 


-28 03 09.3 


8.3 


71.7 


8.6 


84.8 


16.7 









03 33 05.15 


-27 40 27.5 


13.4 


101.8 


7.6 


128.6 


15.5 





220 


C532 


03 33 05.66 


-27 33 28.7 


21.3 


189.6 


8.9 


213.3 


16.8 





222 


C534 


03 33 05.68 


-27 52 14.7 


7.4 


55.7 


7.4 


52.4 


12.2 









03 33 06.21 


-27 48 42.3 


13.8 


110.1 


8.0 


181.8 


19.8 


1 


223 




03 33 06.86 


-27 42 05.7 


13.8 


105.5 


7.5 


119.7 


14.2 





224 




03 33 07.31 


-27 44 32.5 


11.9 


88.6 


7.5 


205.4 


23.6 


2 


225 


C537 


03 33 07.79 


-27 53 51.6 


8.7 


63.7 


7.3 


76.2 


14.2 





227 




03 33 08.18 


-27 50 33.3 


159. 


1210. 


7.6 


1312. 


13.8 


-2 


228 


C540 


03 33 08.68 


-28 03 31.0 


8.0 


70.6 


8.8 


113.7 


21.1 


2 






03 33 09.52 


-27 46 03.7 


7.1 


54.3 


7.6 


88.9 


18.4 









03 33 09.73 


-27 48 01.6 


34.4 


283.4 


8.2 


435.0 


19.1 


2 


229 


C542 


03 33 10.20 


-27 48 42.2 


2440. 


20400. 


8.4 


22570. 


15.5 


2 


230 


C543 


03 33 10.31 


-27 33 06.3 


14.3 


134.9 


9.2 


239.4 


23.8 


2 


231 


C544 


03 33 11.32 


-27 43 12.4 


9.1 


68.0 


7.5 


70.6 


13.3 









03 33 11.49 


-27 57 23.0 


9.9 


77.2 


7.9 


86.0 


14.6 









03 33 11.56 


-28 03 20.9 


16.5 


144.8 


8.8 


147.7 


15.3 







C546 


03 33 11.65 


-27 59 21.2 


7.3 


57.8 


8.1 


82.8 


18.0 









03 33 11.67 


-27 43 20.2 


8.6 


64.3 


7.5 


60.2 


12.3 









03 33 11.80 


-27 41 38.8 


38.4 


293.0 


7.6 


326.1 


14.1 


-1 


232 


C547 


03 33 11.90 


-27 53 47.1 


8.3 


61.0 


7.4 


60.1 


12.6 





233 




03 33 12.52 


-27 46 34.8 


7.4 


57.1 


1. 1 


80.4 


16.7 









03 33 12.59 


-28 00 16.5 


7.9 


67.2 


8.4 


62.7 


13.8 
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RA 


Dec 


SNR 


s. 


ASp 


S^ 


ASi 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


)iJy 


yuJy 


)iJy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 33 12.62 


-27 53 22.7 


11.5 


85.9 


7.5 


83.6 


12.7 





234 




03 33 13.14 


-27 49 30.5 


30.3 


252.9 


8.3 


324.5 


17.1 


1 


235 


C549 


03 33 14.53 


-27 47 47.7 


11.5 


91.7 


8.0 


92.1 


13.9 





236 




03 33 14.86 


-28 04 31.9 


53.9 


510.2 


9.4 


577.4 


17.8 


-2 


237 


C553 


03 33 15.00 


-27 51 51.3 


64.1 


491.2 


7.6 


560.2 


14.4 


-1 


238 


C554 


03 33 15.01 


-28 00 45.5 


10.4 


88.9 


8.6 


76.7 


13.4 









03 33 15.43 


-27 45 24.4 


10.6 


79.7 


7.6 


76.8 


12.8 









03 33 16.36 


-27 47 25.0 


343. 


2740. 


8.0 


2915. 


14.3 


2 


239 


C557 


03 33 16.53 


-27 50 39.7 


10.6 


84.7 


8.0 


381.7 


43.5 


2 


240 


C558 


03 33 16.74 


-27 56 30.4 


155. 


1211. 


7.8 


1337. 


14.4 


-2 


241 


C559 


03 33 16.77 


-28 00 16.1 


438. 


3733. 


8.5 


4252. 


16.2 


2 


242 


C560 


03 33 16.94 


-27 41 21.8 


23.1 


179.2 


7.8 


319.6 


20.3 


2 


243 


C561 


03 33 17.00 


-28 01 51.0 


9.5 


84.0 


8.8 


103.9 


17.5 









03 33 17.40 


-27 49 48.5 


14.2 


115.6 


8.1 


191.3 


20.0 


2 


244 


C562 


03 33 17.50 


-27 51 28.8 


8.4 


64.8 


7.7 


70.5 


14.0 









03 33 17.57 


-27 54 39.7 


11.2 


86.3 


7.7 


99.4 


14.7 









03 33 17.77 


-27 46 06.6 


12.4 


96.3 


7.8 


99.8 


13.8 









03 33 17.78 


-27 49 43.2 


8.0 


65.0 


8.0 


117.6 


21.0 


-2 


245 




03 33 17.79 


-27 59 06.3 


18.3 


150.0 


8.2 


198.6 


17.2 


1 


246 




03 33 17.79 


-27 46 23.7 


12.1 


96.4 


7.8 


96.6 


13.4 









03 33 18.30 


-27 34 40.1 


16.1 


148.5 


9.2 


160.5 


16.7 





247 




03 33 18.71 


-27 49 40.5 


25.3 


205.2 


8.1 


212.7 


14.3 





248 


C563 


03 33 18.89 


-27 54 34.1 


7.1 


55.1 


7.7 


67.5 


15.2 









03 33 18.90 


-27 52 05.5 


10.9 


83.0 


7.6 


82.5 


13.1 









03 33 19.04 


-27 35 30.8 








225.8 


24.7 


3 


249 


C566 


03 33 19.01 


-27 35 31.7 


10.2 


89.5 


8.7 


139.0 


20.4 





249a 




03 33 19.08 


-27 35 29.8 


9.1 


76.4 


8.7 


93.4 


17.2 





249b 




03 33 20.60 


-27 49 10.4 


17.4 


141.2 


8.1 


125.5 


12.9 





250 




03 33 20.74 


-27 49 27.8 


8.4 


68.5 


8.1 


58.0 


12.5 
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RA 


Dec 


SNR 


Op 


ASp 


S^ 


ASi 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




yuJy 


yuJy 


)i3y 


yuJy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 33 20.80 


-27 34 32.0 


7.3 


68.3 


9.3 


69.3 


16.2 







. . . 


03 33 20.95 


-27 59 56.3 


14.1 


120.6 


8.5 


138.1 


16.2 









03 33 21.31 


-27 33 30.4 


7.9 


76.9 


9.8 


88.8 


18.8 









03 33 21.32 


-27 41 38.6 


44.9 


358.1 


8.0 


500.2 


17.3 


2 


252 


C569 


03 33 21.53 


-27 56 44.6 


9.3 


75.2 


8.1 


98.5 


16.9 


1 






03 33 22.74 


-27 55 00.0 


9.3 


75.7 


7.9 


124.9 


19.4 


-1 






03 33 23.71 


-27 49 11.5 


12.1 


98.8 


8.1 


116.3 


15.7 


1 






03 33 25.06 


-27 47 04.8 


9.1 


73.1 


8.0 


70.6 


13.5 









03 33 25.86 


-27 43 42.9 


31.0 


244.4 


7.9 


253.6 


14.0 


1 


253 


C575 


03 33 26.54 


-27 44 45.1 


10.5 


84.3 


7.9 


111.9 


16.6 





254 




03 33 27.14 


-27 48 28.5 


8.2 


66.6 


8.1 


74.4 


15.2 









03 33 27.56 


-27 57 26.0 


86.6 


743.2 


8.6 


812.7 


15.7 


2 


255 


C577 


03 33 28.01 


-27 32 24.1 


7.5 


85.7 


11.2 


114.9 


23.7 


-1 






03 33 28.22 


-27 48 28.2 


7.2 


57.5 


8.1 


123.1 


24.1 


1 






03 33 28.48 


-27 39 38.2 


8.0 


70.9 


8.9 


88.1 


17.8 









03 33 28.66 


-27 58 51.2 


9.1 


81.5 


9.0 


90.8 


16.7 









03 33 28.96 


-27 56 41.4 


8.3 


71.2 


8.6 


66.2 


14.1 









03 33 29.04 


-27 39 57.1 


12.6 


113.3 


9.0 


118.9 


16.0 


-1 






03 33 30.11 


-28 01 30.5 


11.5 


113.4 


9.8 


138.5 


19.4 









03 33 30.12 


-27 51 55.1 


7.3 


58.7 


8.1 


104.5 


21.0 


1 






03 33 30.70 


-27 44 03.1 


12.5 


102.9 


8.2 


120.8 


15.8 





256 




03 33 31.22 


-27 48 51.8 


7.9 


64.3 


8.1 


60.2 


13.3 









03 33 31.65 


-28 03 16.3 


10.9 


116.3 


10.6 


110.7 


17.7 









03 33 31.71 


-27 40 01.3 


7.4 


68.2 


9.2 


60.5 


14.6 









03 33 31.97 


-27 54 10.3 


8.7 


73.5 


8.4 


67.3 


13.6 









03 33 32.58 


-27 35 38.8 


24.8 


255.2 


10.3 


272.5 


18.5 





257 


C585 


03 33 33.15 


-27 46 01.9 


12.9 


106.4 


8.2 


131.3 


16.3 


1 




C586 


03 33 33.15 


-27 39 32.7 


14.7 


137.1 


9.3 


149.1 


16.9 


1 






03 33 33.44 


-27 53 32.8 


114. 


948.8 


8.3 


1058. 


15.4 


-2 


258 


C587 
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RA 


Dec 


SNR 


bp 


ASp 


S^ 


ASi 


Res 


VLAID 


ATCA ID 


(J2000) 


(J2000) 




/ijy 


yuJy 


/iJy 


/iJy 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


03 33 33.53 


-27 56 46.5 


8.9 


81.4 


8.9 


93.8 


17.0 







. . . 


03 33 33.98 


-27 35 57.8 


9.3 


95.1 


10.2 


164.4 


25.9 


2 






03 33 34.33 


-27 43 08.8 


7.3 


62.4 


8.5 


53.8 


13.3 









03 33 34.58 


-27 47 51.3 


71.2 


599.9 


8.4 


688.2 


16.0 


2 


259 


C589 


03 33 35.05 


-27 51 32.8 


9.0 


75.2 


8.3 


118.5 


19.6 









03 33 36.31 


-27 44 31.5 


14.7 


126.0 


8.5 


160.1 


17.4 


-1 


261 




03 33 36.44 


-27 43 55.7 


23.0 


196.3 


8.5 


229.3 


16.4 





262 


C592 


03 33 36.67 


-27 42 24.2 


10.5 


92.0 


8.7 


96.8 


15.5 









03 33 36.88 


-27 36 40.7 


24.1 


243.6 


10.1 


276.1 


19.1 


-1 


263 


C593 


03 33 36.99 


-27 43 58.8 


8.0 


68.7 


8.5 


60.3 


13.4 









03 33 38.11 


-27 59 33.1 


23.6 


234.0 


9.9 


276.6 


19.2 


-1 




C596 


03 33 38.36 


-28 00 30.7 


107. 


1098. 


10.2 


1342. 


20.1 


2 


264 


C599 


03 33 40.11 


-27 39 49.7 


7.5 


74.4 


9.7 


88.0 


18.8 


-1 






03 33 40.32 


-27 49 24.4 


8.8 


75.7 


8.4 


119.1 


19.9 


-1 






03 33 40.45 


-27 41 36.8 


13.7 


127.1 


9.3 


145.9 


17.7 









03 33 40.48 


-27 38 34.9 


9.1 


92.1 


10.1 


68.0 


14.3 









03 33 41.32 


-27 38 08.8 


65.4 


672.1 


10.2 


865.5 


21.0 


2 


265 


C605 


03 33 41.54 


-27 51 40.9 


15.7 


134.3 


8.6 


169.2 


17.5 









03 33 42.38 


-27 47 37.2 


37.1 


318.4 


8.6 


426.8 


18.2 


2 


266 


C607 


03 33 43.81 


-28 01 03.9 


10.0 


106.7 


10.8 


135.4 


22.1 









03 33 44.64 


-28 03 38.3 


14.0 


165.5 


11.8 


239.8 


26.4 


2 







^Although this source has S/N < 7 for its peak flux density, its integrated flux is well over 
a 5cr detection and hence it has been included in this catalog. 

Note. — Column descriptions: (1) & (2) Right Ascension and Declination of radio source 
(J2000); (3) signal-to-noise ratio determined as source peak flux density over local rms; (4) 
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and (5) peak flux density and error; (6) & (7) integrated flux density and error; (8) resolution 
index, defined as if source is unresolved on both axes in mosaic image, 1 if resolved on one 
axis only, 2 if resolved on both axes, and 3 if resolved on both axes and the integrated flux 
density was measured through aperture photometry rather than Gaussian fitting. When pre- 
ceded by a negative sign, the source was unresolve d in the individual pointing with the nearest 
field center; (9) ID from iKellermann et al.l (120081 ). where capital letters indicate components 
of a larger source and lower case letters indicate new components resolved by t he cu rrent 
observations; (10) ID from the A TCA surveys , where "A" indicates lAfonso et al.l (120061 ) and 
"C" are the component IDs from iNorris et al.l (120061 ). 
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Fig. 1. — Greyscale of first data release mosaic image. The six pointing centers are indicated 
by crosses, and the 32' x 32' area of the E-CDF-S X-ray data is shown as the large square. 
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Fig. 2. — Contours of constant rms sensitivity for first data release mosaic image. Tfie 
innermost contour is at 7 yuJy beam~^, with successive contours at increments of 1 yuJy 
beam"^. As in Figured], the six pointing centers and the 32' x 32' area of the E-CDF-S 
X-ray data are also shown. 
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Fig. 3. — Arrangement of facets comprising the "flys-eye" for pointing 6. The large circle 
indicates the one-third power point of the primary beam. 
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Fig. 4. — Fractional area covered by the first data release mosaic image at a given rms 
sensitivity or better. This plot corresponds to the central 32' x 32' (the approximate E- 
CDF-S X-ray coverage area) of the full mosaic image. 
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Fig. 5. — Noise histogram measured over the full first data release mosaic image. The noise 
is well fit by a Gaussian with a = 8.0/iJy, shown as a solid line. 
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Fig. 6. — Comparison of new fluxes witli iKellermann et al.l (l2008l ). Tlie top left box includes 
all sources color-coded by source morphology, where black points indicate sources which are 
unresolved in both catalogs (plotted alone in the top right box), light grey points are for 
sources resolved in both c atalogs, medium g r ey po ints are for sources resolved by the present 
survey yet unresolved in IKellermann et al.l (120081 ) (bottom left b ox), and dark grey points 
are for sources unresolved in the present survey yet resolved in IKellermann et al.l (120081 ) 
(bottom right box). 



